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Basic Safety Instructions

Always read through and comply with the following safety instructions!

All plants and locations of the Rohde & Schwarz group of companies make every effort to keep the safety
standards of our products up to date and to offer our customers the highest possible degree of safety. Our
products and the auxiliary equipment they require are designed, built and tested in accordance with the
safety standards that apply in each case. Compliance with these standards is continuously monitored by
our quality assurance system. The product described here has been designed, built and tested in
accordance with the attached EC Certificate of Conformity and has left the manufacturer’s plant in a
condition fully complying with safety standards. To maintain this condition and to ensure safe operation,
you must observe all instructions and warnings provided in this manual. If you have any questions
regarding these safety instructions, the Rohde & Schwarz group of companies will be happy to answer
them.

Furthermore, it is your responsibility to use the product in an appropriate manner. This product is designed
for use solely in industrial and laboratory environments or, if expressly permitted, also in the field and must
not be used in any way that may cause personal injury or property damage. You are responsible if the
product is used for any purpose other than its designated purpose or in disregard of the manufacturer's
instructions. The manufacturer shall assume no responsibility for such use of the product.

The product is used for its designated purpose if it is used in accordance with its product documentation
and within its performance limits (see data sheet, documentation, the following safety instructions). Using
the product requires technical skills and, in some cases, a basic knowledge of English. It is therefore
essential that only skilled and specialized staff or thoroughly trained personnel with the required skills be
allowed to use the product. If personal safety gear is required for using Rohde & Schwarz products, this
will be indicated at the appropriate place in the product documentation. Keep the basic safety instructions
and the product documentation in a safe place and pass them on to the subsequent users.

Observing the safety instructions will help prevent personal injury or damage of any kind caused by
dangerous situations. Therefore, carefully read through and adhere to the following safety instructions
before and when using the product. It is also absolutely essential to observe the additional safety
instructions on personal safety, for example, that appear in relevant parts of the product documentation. In
these safety instructions, the word "product” refers to all merchandise sold and distributed by the Rohde &
Schwarz group of companies, including instruments, systems and all accessories. For product-specific
information, see the data sheet and the product documentation.

Symbols and safety labels

Symbol Meaning Symbol Meaning

Notice, general danger location | O ON/OFF supply voltage

Observe product documentation

Caution when handling heavy equipment @ Standby indication

Danger of electric shock - Direct current (DC)

> B>
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Basic Safety Instructions

Meaning Symbol Meaning

Warning! Hot surface o Alternating current (AC)

Protective conductor terminal —~_ Direct/alternating current (DC/AC)

Ground I:l Device fully protected by double (reinforced)
insulation

Ground terminal EU labeling for batteries and accumulators

For additional information, see section "Waste
disposal/Environmental protection”, item 1.

Be careful when handling electrostatic sensitive
devices

EU labeling for separate collection of electrical
and electronic devices

For additonal information, see section "Waste
disposal/Environmental protection”, item 2.

Warning! Laser radiation

For additional information, see section
"Operation", item 7.

> b EEEp

Signal words and their meaning

The following signal words are used in the product documentation in order to warn the reader about risks
and dangers.

Indicates an imminently hazardous situation which, if not avoided, will result
A DANGER in death or serious injury.
Indicates a potentially hazardous situation which, if not avoided, could result
in death or serious injury.

A WARNING

Indicates a potentially hazardous situation which, if not avoided, could result
in minor or moderate injury.

Indicates the possibility of incorrect operation which can result in damage to
NOTICE the product.

In the product documentation, the word ATTENTION is used synonymously.

A CAUTION

These signal words are in accordance with the standard definition for civil applications in the European
Economic Area. Definitions that deviate from the standard definition may also exist in other economic
areas or military applications. It is therefore essential to make sure that the signal words described here
are always used only in connection with the related product documentation and the related product. The
use of signal words in connection with unrelated products or documentation can result in misinterpretation
and in personal injury or material damage.
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Basic Safety Instructions

Operating states and operating positions

The product may be operated only under the operating conditions and in the positions specified by the
manufacturer, without the product's ventilation being obstructed. If the manufacturer's specifications are
not observed, this can result in electric shock, fire and/or serious personal injury or death. Applicable local
or national safety regulations and rules for the prevention of accidents must be observed in all work
performed.

1.

Unless otherwise specified, the following requirements apply to Rohde & Schwarz products:
predefined operating position is always with the housing floor facing down, IP protection 2X, use only
indoors, max. operating altitude 2000 m above sea level, max. transport altitude 4500 m above sea
level. A tolerance of +10 % shall apply to the nominal voltage and +5 % to the nominal frequency,
overvoltage category 2, pollution severity 2.

Do not place the product on surfaces, vehicles, cabinets or tables that for reasons of weight or stability
are unsuitable for this purpose. Always follow the manufacturer's installation instructions when
installing the product and fastening it to objects or structures (e.g. walls and shelves). An installation
that is not carried out as described in the product documentation could result in personal injury or
even death.

Do not place the product on heat-generating devices such as radiators or fan heaters. The ambient
temperature must not exceed the maximum temperature specified in the product documentation or in
the data sheet. Product overheating can cause electric shock, fire and/or serious personal injury or
even death.

Electrical safety

If the information on electrical safety is not observed either at all or to the extent necessary, electric shock,
fire and/or serious personal injury or death may occur.

1.

Prior to switching on the product, always ensure that the nominal voltage setting on the product
matches the nominal voltage of the AC supply network. If a different voltage is to be set, the power
fuse of the product may have to be changed accordingly.

In the case of products of safety class | with movable power cord and connector, operation is
permitted only on sockets with a protective conductor contact and protective conductor.

Intentionally breaking the protective conductor either in the feed line or in the product itself is not
permitted. Doing so can result in the danger of an electric shock from the product. If extension cords
or connector strips are implemented, they must be checked on a regular basis to ensure that they are
safe to use.

If there is no power switch for disconnecting the product from the AC supply network, or if the power
switch is not suitable for this purpose, use the plug of the connecting cable to disconnect the product
from the AC supply network. In such cases, always ensure that the power plug is easily reachable and
accessible at all times. For example, if the power plug is the disconnecting device, the length of the
connecting cable must not exceed 3 m. Functional or electronic switches are not suitable for providing
disconnection from the AC supply network. If products without power switches are integrated into
racks or systems, the disconnecting device must be provided at the system level.

Never use the product if the power cable is damaged. Check the power cables on a regular basis to
ensure that they are in proper operating condition. By taking appropriate safety measures and
carefully laying the power cable, ensure that the cable cannot be damaged and that no one can be
hurt by, for example, tripping over the cable or suffering an electric shock.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

Basic Safety Instructions

The product may be operated only from TN/TT supply networks fuse-protected with max. 16 A (higher
fuse only after consulting with the Rohde & Schwarz group of companies).

Do not insert the plug into sockets that are dusty or dirty. Insert the plug firmly and all the way into the
socket provided for this purpose. Otherwise, sparks that result in fire and/or injuries may occur.

Do not overload any sockets, extension cords or connector strips; doing so can cause fire or electric
shocks.

For measurements in circuits with voltages V,,s > 30 V, suitable measures (e.g. appropriate
measuring equipment, fuse protection, current limiting, electrical separation, insulation) should be
taken to avoid any hazards.

Ensure that the connections with information technology equipment, e.g. PCs or other industrial
computers, comply with the IEC60950-1/EN60950-1 or IEC61010-1/EN 61010-1 standards that apply
in each case.

Unless expressly permitted, never remove the cover or any part of the housing while the product is in
operation. Doing so will expose circuits and components and can lead to injuries, fire or damage to the
product.

If a product is to be permanently installed, the connection between the protective conductor terminal
on site and the product's protective conductor must be made first before any other connection is
made. The product may be installed and connected only by a licensed electrician.

For permanently installed equipment without built-in fuses, circuit breakers or similar protective
devices, the supply circuit must be fuse-protected in such a way that anyone who has access to the
product, as well as the product itself, is adequately protected from injury or damage.

Use suitable overvoltage protection to ensure that no overvoltage (such as that caused by a bolt of
lightning) can reach the product. Otherwise, the person operating the product will be exposed to the
danger of an electric shock.

Any object that is not designed to be placed in the openings of the housing must not be used for this
purpose. Doing so can cause short circuits inside the product and/or electric shocks, fire or injuries.

Unless specified otherwise, products are not liquid-proof (see also section "Operating states and
operating positions", item 1). Therefore, the equipment must be protected against penetration by
liquids. If the necessary precautions are not taken, the user may suffer electric shock or the product
itself may be damaged, which can also lead to personal injury.

Never use the product under conditions in which condensation has formed or can form in or on the
product, e.g. if the product has been moved from a cold to a warm environment. Penetration by water
increases the risk of electric shock.

Prior to cleaning the product, disconnect it completely from the power supply (e.g. AC supply network
or battery). Use a soft, non-linting cloth to clean the product. Never use chemical cleaning agents such
as alcohol, acetone or diluents for cellulose lacquers.

Operation

1.

Operating the products requires special training and intense concentration. Make sure that persons
who use the products are physically, mentally and emotionally fit enough to do so; otherwise, injuries
or material damage may occur. It is the responsibility of the employer/operator to select suitable
personnel for operating the products.
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Before you move or transport the product, read and observe the section titled "Transport".

As with all industrially manufactured goods, the use of substances that induce an allergic reaction
(allergens) such as nickel cannot be generally excluded. If you develop an allergic reaction (such as a
skin rash, frequent sneezing, red eyes or respiratory difficulties) when using a Rohde & Schwarz
product, consult a physician immediately to determine the cause and to prevent health problems or
stress.

Before you start processing the product mechanically and/or thermally, or before you take it apart, be
sure to read and pay special attention to the section titled "Waste disposal/Environmental protection”,
item 1.

Depending on the function, certain products such as RF radio equipment can produce an elevated
level of electromagnetic radiation. Considering that unborn babies require increased protection,
pregnant women must be protected by appropriate measures. Persons with pacemakers may also be
exposed to risks from electromagnetic radiation. The employer/operator must evaluate workplaces
where there is a special risk of exposure to radiation and, if necessary, take measures to avert the
potential danger.

Should a fire occur, the product may release hazardous substances (gases, fluids, etc.) that can
cause health problems. Therefore, suitable measures must be taken, e.g. protective masks and
protective clothing must be worn.

Laser products are given warning labels that are standardized according to their laser class. Lasers
can cause biological harm due to the properties of their radiation and due to their extremely
concentrated electromagnetic power. If a laser product (e.g. a CD/DVD drive) is integrated into a
Rohde & Schwarz product, absolutely no other settings or functions may be used as described in the
product documentation. The objective is to prevent personal injury (e.g. due to laser beams).

EMC classes (in line with CISPR 11)

Class A: Equipment suitable for use in all environments except residential environments and
environments that are directly connected to a low-voltage supply network that supplies residential
buildings.

Class B: Equipment suitable for use in residential environments and environments that are directly
connected to a low-voltage supply network that supplies residential buildings.

Repair and service

1.

The product may be opened only by authorized, specially trained personnel. Before any work is
performed on the product or before the product is opened, it must be disconnected from the AC supply
network. Otherwise, personnel will be exposed to the risk of an electric shock.

Adjustments, replacement of parts, maintenance and repair may be performed only by electrical
experts authorized by Rohde & Schwarz. Only original parts may be used for replacing parts relevant
to safety (e.g. power switches, power transformers, fuses). A safety test must always be performed
after parts relevant to safety have been replaced (visual inspection, protective conductor test,
insulation resistance measurement, leakage current measurement, functional test). This helps ensure
the continued safety of the product.
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Basic Safety Instructions

Batteries and rechargeable batteries/cells

If the information regarding batteries and rechargeable batteries/cells is not observed either at all or to the
extent necessary, product users may be exposed to the risk of explosions, fire and/or serious personal
injury, and, in some cases, death. Batteries and rechargeable batteries with alkaline electrolytes (e.g.
lithium cells) must be handled in accordance with the EN 62133 standard.

1.
2.

Cells must not be taken apart or crushed.

Cells or batteries must not be exposed to heat or fire. Storage in direct sunlight must be avoided.
Keep cells and batteries clean and dry. Clean soiled connectors using a dry, clean cloth.

Cells or batteries must not be short-circuited. Cells or batteries must not be stored in a box or in a
drawer where they can short-circuit each other, or where they can be short-circuited by other
conductive materials. Cells and batteries must not be removed from their original packaging until they
are ready to be used.

Cells and batteries must not be exposed to any mechanical shocks that are stronger than permitted.

If a cell develops a leak, the fluid must not be allowed to come into contact with the skin or eyes. If
contact occurs, wash the affected area with plenty of water and seek medical aid.

Improperly replacing or charging cells or batteries that contain alkaline electrolytes (e.g. lithium cells)
can cause explosions. Replace cells or batteries only with the matching Rohde & Schwarz type (see
parts list) in order to ensure the safety of the product.

Cells and batteries must be recycled and kept separate from residual waste. Rechargeable batteries
and normal batteries that contain lead, mercury or cadmium are hazardous waste. Observe the
national regulations regarding waste disposal and recycling.

Transport

1.

The product may be very heavy. Therefore, the product must be handled with care. In some cases,
the user may require a suitable means of lifting or moving the product (e.g. with a lift-truck) to avoid
back or other physical injuries.

Handles on the products are designed exclusively to enable personnel to transport the product. It is
therefore not permissible to use handles to fasten the product to or on transport equipment such as
cranes, fork lifts, wagons, etc. The user is responsible for securely fastening the products to or on the
means of transport or lifting. Observe the safety regulations of the manufacturer of the means of
transport or lifting. Noncompliance can result in personal injury or material damage.

If you use the product in a vehicle, it is the sole responsibility of the driver to drive the vehicle safely
and properly. The manufacturer assumes no responsibility for accidents or collisions. Never use the
product in a moving vehicle if doing so could distract the driver of the vehicle. Adequately secure the
product in the vehicle to prevent injuries or other damage in the event of an accident.

Waste disposal/lEnvironmental protection

1.

Specially marked equipment has a battery or accumulator that must not be disposed of with unsorted
municipal waste, but must be collected separately. It may only be disposed of at a suitable collection
point or via a Rohde & Schwarz customer service center.
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Instrucciones de seguridad elementales

2. Waste electrical and electronic equipment must not be disposed of with unsorted municipal waste, but
must be collected separately.
Rohde & Schwarz GmbH & Co. KG has developed a disposal concept and takes full responsibility for
take-back obligations and disposal obligations for manufacturers within the EU. Contact your
Rohde & Schwarz customer service center for environmentally responsible disposal of the product.

3. If products or their components are mechanically and/or thermally processed in a manner that goes
beyond their intended use, hazardous substances (heavy-metal dust such as lead, beryllium, nickel)
may be released. For this reason, the product may only be disassembled by specially trained
personnel. Improper disassembly may be hazardous to your health. National waste disposal
regulations must be observed.

4. If handling the product releases hazardous substances or fuels that must be disposed of in a special
way, e.g. coolants or engine oils that must be replenished regularly, the safety instructions of the
manufacturer of the hazardous substances or fuels and the applicable regional waste disposal
regulations must be observed. Also observe the relevant safety instructions in the product
documentation. The improper disposal of hazardous substances or fuels can cause health problems
and lead to environmental damage.

For additional information about environmental protection, visit the Rohde & Schwarz website.

Instrucciones de seguridad elementales

iEs imprescindible leer y cumplir las siguientes instrucciones e informaciones de seguridad!

El principio del grupo de empresas Rohde & Schwarz consiste en tener nuestros productos siempre al dia
con los estandares de seguridad y de ofrecer a nuestros clientes el maximo grado de seguridad. Nuestros
productos y todos los equipos adicionales son siempre fabricados y examinados segun las normas de
seguridad vigentes. Nuestro sistema de garantia de calidad controla constantemente que sean cumplidas
estas normas. El presente producto ha sido fabricado y examinado segun el certificado de conformidad
adjunto de la UE y ha salido de nuestra planta en estado impecable segun los estdndares técnicos de
seguridad. Para poder preservar este estado y garantizar un funcionamiento libre de peligros, el usuario
debera atenerse a todas las indicaciones, informaciones de seguridad y notas de alerta. El grupo de
empresas Rohde & Schwarz esta siempre a su disposicion en caso de que tengan preguntas referentes a
estas informaciones de seguridad.

Ademas queda en la responsabilidad del usuario utilizar el producto en la forma debida. Este producto
estd destinado exclusivamente al uso en la industria y el laboratorio o, si ha sido expresamente
autorizado, para aplicaciones de campo y de ninguna manera debera ser utilizado de modo que alguna
persona/cosa pueda sufrir dafio. El uso del producto fuera de sus fines definidos o sin tener en cuenta las
instrucciones del fabricante queda en la responsabilidad del usuario. El fabricante no se hace en ninguna
forma responsable de consecuencias a causa del mal uso del producto.
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Instrucciones de seguridad elementales

Se parte del uso correcto del producto para los fines definidos si el producto es utilizado conforme a las
indicaciones de la correspondiente documentacion del producto y dentro del margen de rendimiento
definido (ver hoja de datos, documentacion, informaciones de seguridad que siguen). El uso del producto
hace necesarios conocimientos técnicos y ciertos conocimientos del idioma inglés. Por eso se debe tener
en cuenta que el producto solo pueda ser operado por personal especializado o personas instruidas en
profundidad con las capacidades correspondientes. Si fuera necesaria indumentaria de seguridad para el
uso de productos de Rohde & Schwarz, encontraria la informacion debida en la documentacion del
producto en el capitulo correspondiente. Guarde bien las informaciones de seguridad elementales, asi
como la documentacion del producto, y entréguelas a usuarios posteriores.

Tener en cuenta las informaciones de seguridad sirve para evitar en lo posible lesiones o dafios por
peligros de toda clase. Por eso es imprescindible leer detalladamente y comprender por completo las
siguientes informaciones de seguridad antes de usar el producto, y respetarlas durante el uso del
producto. Deberan tenerse en cuenta todas las demas informaciones de seguridad, como p. €j. las
referentes a la proteccién de personas, que encontraran en el capitulo correspondiente de la
documentacion del producto y que también son de obligado cumplimiento. En las presentes
informaciones de seguridad se recogen todos los objetos que distribuye el grupo de empresas

Rohde & Schwarz bajo la denominacién de "producto”, entre ellos también aparatos, instalaciones asi
como toda clase de accesorios. Los datos especificos del producto figuran en la hoja de datos y en la
documentacion del producto.

Simbolos y definiciones de seguridad

Simbolo

Significado

Simbolo

Significado

Aviso: punto de peligro general

Observar la documentacion del producto

| O

Tensién de alimentacion de PUESTA EN
MARCHA / PARADA

Atencion en el manejo de dispositivos de peso
elevado

Indicacion de estado de espera (standby)

Peligro de choque eléctrico

Corriente continua (DC)

Advertencia: superficie caliente

Corriente alterna (AC)

Conexién a conductor de proteccion

Corriente continua / Corriente alterna (DC/AC)

Conexion a tierra

El aparato esta protegido en su totalidad por un
aislamiento doble (reforzado)

EEE>>P>

Conexiéon a masa

Distintivo de la UE para baterias y
acumuladores

Mas informacién en la seccion
"Eliminacién/proteccion del medio ambiente”,
punto 1.
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Simbolo Significado Simbolo Significado

Distintivo de la UE para la eliminacion por
separado de dispositivos eléctricos y
electrénicos

Aviso: Cuidado en el manejo de dispositivos
sensibles a la electrostatica (ESD)

Mas informacién en la seccion
"Eliminacion/proteccion del medio ambiente”,
punto 2.

Advertencia: rayo laser

Mas informacion en la seccion
"Funcionamiento”, punto 7.

Palabras de seiial y su significado

En la documentacioén del producto se utilizan las siguientes palabras de sefal con el fin de advertir contra
riesgos y peligros.

PELIGRO identifica un peligro inminente con riesgo elevado que
A PELIGRO provocara muerte o lesiones graves si no se evita.
ADVERTENCIA identifica un posible peligro con riesgo medio de
A ADVERTENCIA provocar muerte o lesiones (graves) si no se evita.

ATENCION identifica un peligro con riesgo reducido de provocar

A ATENCION lesiones leves o0 moderadas si no se evita.
AVISO indica la posibilidad de utilizar mal el producto y, como
m consecuencia, danarlo.

En la documentacién del producto se emplea de forma sinénima el
término CUIDADO.

Las palabras de sefal corresponden a la definicion habitual para aplicaciones civiles en el area
economica europea. Pueden existir definiciones diferentes a esta definicidn en otras areas econémicas o
en aplicaciones militares. Por eso se debera tener en cuenta que las palabras de sefal aqui descritas
sean utilizadas siempre solamente en combinacién con la correspondiente documentacion del producto y
solamente en combinacién con el producto correspondiente. La utilizacion de las palabras de sefial en
combinacion con productos o documentaciones que no les correspondan puede llevar a interpretaciones
equivocadas Yy tener por consecuencia dafios en personas u objetos.

Estados operativos y posiciones de funcionamiento

El producto solamente debe ser utilizado segutn lo indicado por el fabricante respecto a los estados
operativos y posiciones de funcionamiento sin que se obstruya la ventilacion. Si no se siguen las
indicaciones del fabricante, pueden producirse choques eléctricos, incendios y/o lesiones graves con
posible consecuencia de muerte. En todos los trabajos deberan ser tenidas en cuenta las normas
nacionales y locales de seguridad del trabajo y de prevencion de accidentes.

1171.0000.42 - 06 Page 9




Instrucciones de seguridad elementales

Si no se convino de otra manera, es para los productos Rohde & Schwarz valido lo que sigue:
como posicion de funcionamiento se define por principio la posicién con el suelo de la caja para
abajo, modo de proteccion IP 2X, uso solamente en estancias interiores, utilizacion hasta 2000 m
sobre el nivel del mar, transporte hasta 4500 m sobre el nivel del mar. Se aplicara una tolerancia de
+10 % sobre el voltaje nominal y de +5 % sobre la frecuencia nominal. Categoria de sobrecarga
eléctrica 2, indice de suciedad 2.

No situe el producto encima de superficies, vehiculos, estantes 0 mesas, que por sus caracteristicas
de peso o de estabilidad no sean aptos para él. Siga siempre las instrucciones de instalacién del
fabricante cuando instale y asegure el producto en objetos o estructuras (p. ej. paredes y estantes). Si
se realiza la instalacion de modo distinto al indicado en la documentacién del producto, se pueden
causar lesiones o, en determinadas circunstancias, incluso la muerte.

No ponga el producto sobre aparatos que generen calor (p. ej. radiadores o calefactores). La
temperatura ambiente no debe superar la temperatura maxima especificada en la documentacion del
producto o en la hoja de datos. En caso de sobrecalentamiento del producto, pueden producirse
choques eléctricos, incendios y/o lesiones graves con posible consecuencia de muerte.

Seguridad eléctrica

Si no se siguen (o se siguen de modo insuficiente) las indicaciones del fabricante en cuanto a seguridad
eléctrica, pueden producirse choques eléctricos, incendios y/o lesiones graves con posible consecuencia
de muerte.

1.

Antes de la puesta en marcha del producto se debera comprobar siempre que la tensién
preseleccionada en el producto coincida con la de la red de alimentacion eléctrica. Si es necesario
modificar el ajuste de tension, también se deberan cambiar en caso dado los fusibles
correspondientes del producto.

Los productos de la clase de proteccién | con alimentacion maévil y enchufe individual solamente
podran enchufarse a tomas de corriente con contacto de seguridad y con conductor de proteccion
conectado.

Queda prohibida la interrupcion intencionada del conductor de proteccion, tanto en la toma de
corriente como en el mismo producto. La interrupcién puede tener como consecuencia el riesgo de
que el producto sea fuente de choques eléctricos. Si se utilizan cables alargadores o regletas de
enchufe, debera garantizarse la realizacion de un examen regular de los mismos en cuanto a su
estado técnico de seguridad.

Si el producto no esta equipado con un interruptor para desconectarlo de la red, o bien si el
interruptor existente no resulta apropiado para la desconexion de la red, el enchufe del cable de
conexion se debera considerar como un dispositivo de desconexion.

El dispositivo de desconexién se debe poder alcanzar facilmente y debe estar siempre bien accesible.
Si, p. €j., el enchufe de conexion a la red es el dispositivo de desconexion, la longitud del cable de
conexion no debe superar 3 m).

Los interruptores selectores o electronicos no son aptos para el corte de la red eléctrica. Si se
integran productos sin interruptor en bastidores o instalaciones, se debera colocar el interruptor en el
nivel de la instalacion.

No utilice nunca el producto si esta dafiado el cable de conexién a red. Compruebe regularmente el
correcto estado de los cables de conexion a red. Asegurese, mediante las medidas de proteccion y
de instalacién adecuadas, de que el cable de conexion a red no pueda ser dafiado o de que nadie
pueda ser danado por él, p. €j. al tropezar o por un choque eléctrico.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

Instrucciones de seguridad elementales

Solamente esta permitido el funcionamiento en redes de alimentacion TN/TT aseguradas con fusibles
de 16 A como maximo (utilizaciéon de fusibles de mayor amperaje solo previa consulta con el grupo de
empresas Rohde & Schwarz).

Nunca conecte el enchufe en tomas de corriente sucias o llenas de polvo. Introduzca el enchufe por
completo y fuertemente en la toma de corriente. La no observacion de estas medidas puede provocar
chispas, fuego y/o lesiones.

No sobrecargue las tomas de corriente, los cables alargadores o las regletas de enchufe ya que esto
podria causar fuego o choques eléctricos.

En las mediciones en circuitos de corriente con una tensién Uy > 30 V se deberan tomar las medidas
apropiadas para impedir cualquier peligro (p. ej. medios de medicién adecuados, seguros, limitacién
de tension, corte protector, aislamiento etc.).

Para la conexién con dispositivos informaticos como un PC o un ordenador industrial, debe
comprobarse que éstos cumplan los estandares IEC60950-1/EN60950-1 o IEC61010-1/EN 61010-1
validos en cada caso.

A menos que esté permitido expresamente, no retire nunca la tapa ni componentes de la carcasa
mientras el producto esté en servicio. Esto pone a descubierto los cables y componentes eléctricos y
puede causar lesiones, fuego o dafios en el producto.

Si un producto se instala en un lugar fijo, se debera primero conectar el conductor de proteccion fijo
con el conductor de proteccion del producto antes de hacer cualquier otra conexion. La instalacién y
la conexion deberan ser efectuadas por un electricista especializado.

En el caso de dispositivos fijos que no estén provistos de fusibles, interruptor automatico ni otros
mecanismos de seguridad similares, el circuito de alimentacién debe estar protegido de modo que
todas las personas que puedan acceder al producto, asi como el producto mismo, estén a salvo de
posibles dafnos.

Todo producto debe estar protegido contra sobretension (debida p. ej. a una caida del rayo) mediante
los correspondientes sistemas de proteccion. Si no, el personal que lo utilice quedara expuesto al
peligro de choque eléctrico.

No debe introducirse en los orificios de la caja del aparato ningun objeto que no esté destinado a ello.
Esto puede producir cortocircuitos en el producto y/o puede causar choques eléctricos, fuego o
lesiones.

Salvo indicacion contraria, los productos no estan impermeabilizados (ver también el capitulo
"Estados operativos y posiciones de funcionamiento", punto 1). Por eso es necesario tomar las
medidas necesarias para evitar la entrada de liquidos. En caso contrario, existe peligro de choque
eléctrico para el usuario o de dafios en el producto, que también pueden redundar en peligro para las
personas.

No utilice el producto en condiciones en las que pueda producirse o ya se hayan producido
condensaciones sobre el producto o en el interior de éste, como p. €j. al desplazarlo de un lugar frio a
otro caliente. La entrada de agua aumenta el riesgo de choque eléctrico.

Antes de la limpieza, desconecte por completo el producto de la alimentacion de tension (p. ej. red de
alimentacion o bateria). Realice la limpieza de los aparatos con un pafio suave, que no se deshilache.
No utilice bajo ningun concepto productos de limpieza quimicos como alcohol, acetona o diluyentes
para lacas nitroceluldsicas.
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Instrucciones de seguridad elementales

Funcionamiento

1.

El uso del producto requiere instrucciones especiales y una alta concentracién durante el manejo.
Debe asegurarse que las personas que manejen el producto estén a la altura de los requerimientos
necesarios en cuanto a aptitudes fisicas, psiquicas y emocionales, ya que de otra manera no se
pueden excluir lesiones o dafios de objetos. El empresario u operador es responsable de seleccionar
el personal usuario apto para el manejo del producto.

Antes de desplazar o transportar el producto, lea y tenga en cuenta el capitulo "Transporte".

Como con todo producto de fabricacion industrial no puede quedar excluida en general la posibilidad
de que se produzcan alergias provocadas por algunos materiales empleados —los llamados
alérgenos (p. €j. el niquel)—. Si durante el manejo de productos Rohde & Schwarz se producen
reacciones alérgicas, como p. €j. irritaciones cutaneas, estornudos continuos, enrojecimiento de la
conjuntiva o dificultades respiratorias, debe avisarse inmediatamente a un médico para investigar las
causas Y evitar cualquier molestia o dafio a la salud.

Antes de la manipulacién mecénica y/o térmica o el desmontaje del producto, debe tenerse en cuenta
imprescindiblemente el capitulo "Eliminacion/proteccion del medio ambiente", punto 1.

Ciertos productos, como p. €j. las instalaciones de radiocomunicacion RF, pueden a causa de su
funcion natural, emitir una radiacion electromagnética aumentada. Deben tomarse todas las medidas
necesarias para la proteccion de las mujeres embarazadas. También las personas con marcapasos
pueden correr peligro a causa de la radiacién electromagnética. El empresario/operador tiene la
obligacién de evaluar y sefializar las areas de trabajo en las que exista un riesgo elevado de
exposicion a radiaciones.

Tenga en cuenta que en caso de incendio pueden desprenderse del producto sustancias téxicas
(gases, liquidos etc.) que pueden generar dafos a la salud. Por eso, en caso de incendio deben
usarse medidas adecuadas, como p. ej. mascaras antigas e indumentaria de proteccion.

Los productos con laser estan provistos de indicaciones de advertencia normalizadas en funcion de la
clase de laser del que se trate. Los rayos laser pueden provocar dafios de tipo bioldgico a causa de
las propiedades de su radiacion y debido a su concentracion extrema de potencia electromagnética.
En caso de que un producto Rohde & Schwarz contenga un producto laser (p. €j. un lector de
CD/DVD), no debe usarse ninguna otra configuracion o funcién aparte de las descritas en la
documentacion del producto, a fin de evitar lesiones (p. €j. debidas a irradiacion laser).

Clases CEM (segun CISPR 11)

Clase A: dispositivo apropiado para el uso en cualquier zona excepto en areas residenciales y en
aquellas zonas que se encuentran conectadas a una red de suministro de baja tensién que alimenta
un edificio de viviendas.

Clase B: dispositivo apropiado para el uso en areas residenciales y en aquellas zonas que se
encuentran conectadas a una red de suministro de baja tensiéon que alimenta un edificio de viviendas.

Reparaciéon y mantenimiento

1.

El producto solamente debe ser abierto por personal especializado con autorizacion para ello. Antes
de manipular el producto o abrirlo, es obligatorio desconectarlo de la tension de alimentacion, para
evitar toda posibilidad de choque eléctrico.
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2.

Instrucciones de seguridad elementales

El ajuste, el cambio de partes, el mantenimiento y la reparaciéon deberan ser efectuadas solamente
por electricistas autorizados por Rohde & Schwarz. Si se reponen partes con importancia para los
aspectos de seguridad (p. €j. el enchufe, los transformadores o los fusibles), solamente podran ser
sustituidos por partes originales. Después de cada cambio de partes relevantes para la seguridad
debera realizarse un control de seguridad (control a primera vista, control del conductor de
proteccion, medicion de resistencia de aislamiento, medicién de la corriente de fuga, control de
funcionamiento). Con esto queda garantizada la seguridad del producto.

Baterias y acumuladores o celdas

Si no se siguen (o se siguen de modo insuficiente) las indicaciones en cuanto a las baterias y
acumuladores o celdas, pueden producirse explosiones, incendios y/o lesiones graves con posible
consecuencia de muerte. El manejo de baterias y acumuladores con electrolitos alcalinos (p. ej. celdas de
litio) debe seguir el estandar EN 62133.

1.
2.

No deben desmontarse, abrirse ni triturarse las celdas.

Las celdas o baterias no deben someterse a calor ni fuego. Debe evitarse el almacenamiento a la luz
directa del sol. Las celdas y baterias deben mantenerse limpias y secas. Limpiar las conexiones
sucias con un pafo seco Yy limpio.

Las celdas o baterias no deben cortocircuitarse. Es peligroso almacenar las celdas o baterias en
estuches o cajones en cuyo interior puedan cortocircuitarse por contacto reciproco o por contacto con
otros materiales conductores. No deben extraerse las celdas o baterias de sus embalajes originales
hasta el momento en que vayan a utilizarse.

Las celdas o baterias no deben someterse a impactos mecanicos fuertes indebidos.

En caso de falta de estanqueidad de una celda, el liquido vertido no debe entrar en contacto con la
piel ni los ojos. Si se produce contacto, lavar con agua abundante la zona afectada y avisar a un
médico.

En caso de cambio o recarga inadecuados, las celdas o baterias que contienen electrolitos alcalinos
(p. €j. las celdas de litio) pueden explotar. Para garantizar la seguridad del producto, las celdas o
baterias solo deben ser sustituidas por el tipo Rohde & Schwarz correspondiente (ver lista de
recambios).

Las baterias y celdas deben reciclarse y no deben tirarse a la basura doméstica. Las baterias o
acumuladores que contienen plomo, mercurio o cadmio deben tratarse como residuos especiales.
Respete en esta relacién las normas nacionales de eliminacion y reciclaje.

Transporte

1.

El producto puede tener un peso elevado. Por eso es necesario desplazarlo o transportarlo con
precaucion y, si es necesario, usando un sistema de elevaciéon adecuado (p. ej. una carretilla
elevadora), a fin de evitar lesiones en la espalda u otros dafios personales.

Las asas instaladas en los productos sirven solamente de ayuda para el transporte del producto por
personas. Por eso no esta permitido utilizar las asas para la sujecion en o sobre medios de transporte
como p. ej. gruas, carretillas elevadoras de horquilla, carros etc. Es responsabilidad suya fijar los
productos de manera segura a los medios de transporte o elevacion. Para evitar dafos personales o
dafios en el producto, siga las instrucciones de seguridad del fabricante del medio de transporte o
elevacién utilizado.
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Instrucciones de seguridad elementales

Si se utiliza el producto dentro de un vehiculo, recae de manera exclusiva en el conductor la
responsabilidad de conducir el vehiculo de manera segura y adecuada. El fabricante no asumira
ninguna responsabilidad por accidentes o colisiones. No utilice nunca el producto dentro de un
vehiculo en movimiento si esto pudiera distraer al conductor. Asegure el producto dentro del vehiculo
debidamente para evitar, en caso de un accidente, lesiones u otra clase de dafios.

Eliminacion/proteccion del medio ambiente

1.

Los dispositivos marcados contienen una bateria o un acumulador que no se debe desechar con los
residuos domésticos sin clasificar, sino que debe ser recogido por separado. La eliminacién se debe
efectuar exclusivamente a través de un punto de recogida apropiado o del servicio de atencion al
cliente de Rohde & Schwarz.

Los dispositivos eléctricos usados no se deben desechar con los residuos domésticos sin clasificar,
sino que deben ser recogidos por separado.

Rohde & Schwarz GmbH & Co.KG ha elaborado un concepto de eliminacion de residuos y asume
plenamente los deberes de recogida y eliminacién para los fabricantes dentro de la UE. Para
desechar el producto de manera respetuosa con el medio ambiente, dirijase a su servicio de atencién
al cliente de Rohde & Schwarz.

Si se trabaja de manera mecanica y/o térmica cualquier producto o componente mas alla del
funcionamiento previsto, pueden liberarse sustancias peligrosas (polvos con contenido de metales
pesados como p. ej. plomo, berilio o niquel). Por eso el producto solo debe ser desmontado por
personal especializado con formacion adecuada. Un desmontaje inadecuado puede ocasionar dafios
para la salud. Se deben tener en cuenta las directivas nacionales referentes a la eliminacién de
residuos.

En caso de que durante el trato del producto se formen sustancias peligrosas o combustibles que
deban tratarse como residuos especiales (p. €j. refrigerantes o aceites de motor con intervalos de
cambio definidos), deben tenerse en cuenta las indicaciones de seguridad del fabricante de dichas
sustancias y las normas regionales de eliminacién de residuos. Tenga en cuenta también en caso
necesario las indicaciones de seguridad especiales contenidas en la documentacién del producto. La
eliminacion incorrecta de sustancias peligrosas o combustibles puede causar dafios a la salud o
dafios al medio ambiente.

Se puede encontrar mas informacion sobre la proteccién del medio ambiente en la pagina web de
Rohde & Schwarz.
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Qualitatszertifikat
Certificate of quality
Certificat de qualité

Sehr geehrter Kunde,

Sie haben sich fur den Kauf eines
Rohde & Schwarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsmethoden
hergestelltes Produkt. Es wurde nach
den Regeln unseres Qualitatsmanage-
mentsystems entwickelt, gefertigt
und gepruft. Das Rohde &Schwarz-
Qualitadtsmanagementsystem ist u.a.
nach ISO9001 und ISO 14001
zertifiziert.

Der Umwvelt verpflichtet

1 Energie-effiziente,
RoHS-konforme Produkte

1 Kontinuierliche Weiterentwicklung
nachhaltiger Umweltkonzepte

1 1ISO 14001-zertifiziertes
Umweltmanagementsystem

Dear Customer,

You have decided to buy a
Rohde & Schwarz product. You are
thus assured of receiving a product
that is manufactured using the most
modern methods available. This
product was developed, manufactured
and tested in compliance with our
quality management system stan-
dards. The Rohde & Schwarz quality
management system is certified
according to standards such as
ISO9001 and ISO 14001.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in
environmental sustainability

11SO 14001-certified environmental
management system

Certified Quality System

IS0 9001

Certified Environmental System

1S0 14001

Cher client,

Vous avez choisi d'acheter un pro-
duit Rohde & Schwarz. Vous disposez
donc d'un produit fabriqué d'apreés les
méthodes les plus avancées. Le déve-
loppement, la fabrication et les tests
respectent nos normes de gestion
qualité. Le systeme de gestion qualité
de Rohde &Schwarz a été homologué,
entre autres, conformément aux nor-
mes ISO9001 et ISO 14001.

Engagement écologique

1 Produits a efficience énergétique

1 Amélioration continue de la durabilité
environnementale

1 Systeme de gestion de I'environne-
ment certifié selon ISO 14001
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Customer Support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz equipment, contact one of our Customer Support
Centers. A team of highly qualified engineers provides telephone support and will work with you to find a
solution to your query on any aspect of the operation, programming or applications of Rohde & Schwarz
equipment.

Up-to-date information and upgrades

To keep your instrument up-to-date and to be informed about new application notes related to your
instrument, please send an e-mail to the Customer Support Center stating your instrument and your wish.
We will take care that you will get the right information.

Europe, Africa, Middle East Phone +49 89 4129 12345
customersupport@rohde-schwarz.com

North America Phone 1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America Phone +1-410-910-7988
customersupport.la@rohde-schwarz.com

Asia/Pacific Phone +6565 1304 88
customersupport.asia@rohde-schwarz.com

China Phone +86-800-810-8228 /
+86-400-650-5896
customersupport.china@rohde-schwarz.com

ROHDE&SCHWARZ

1171.0200.22-06.00
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Documentation Overview

1 Preface

1.1 Documentation Overview

The user documentation for the R&S SMBYV consists of the following parts:

e Online Help system on the instrument,
e "Quick Start Guide" printed manual,
e Documentation CD-ROM with:
— Online help system (*.chm) as a standalone help,
— Operating Manuals for base unit and options,
— Service Manual,
— Data sheet and specifications,
— Links to useful sites on the R&S internet.

Online Help

The Online Help is embedded in the instrument's firmware. It offers quick, context-sen-
sitive access to the complete information needed for operation and programming. The
online help contains help on operating the R&S SMBYV and all available options.

Quick Start Guide

The Quick Start Guide is delivered with the instrument in printed form and in PDF format
on the Documentation CD-ROM. It provides the information needed to set up and start
working with the instrument. Basic operations and an example of setup are described.
The manual includes also general information, e.g., Safety Instructions.

Operating Manuals

The Operating Manuals are a supplement to the Quick Start Guide. Operating Manuals
are provided for the base unit and each additional (software) option.

These manuals are available in PDF format - in printable form - on the Documentation
CD-ROM delivered with the instrument. In the Operating Manual for the base unit, all
instrument functions are described in detail. Furthermore, it provides an introduction to
remote control and a complete description of the remote control commands with pro-
gramming examples. Information on maintenance, instrument interfaces and error mes-
sages is also given.

In the individual option manuals, the specific instrument functions of the option are
described in detail. For additional information on default settings and parameters, refer
to the data sheets. Basic information on operating the R&S SMBV is not included in the
option manuals.

These manuals can also be orderd in printed form (see ordering information in the data
sheet).

|
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I EEEEEEEEE———
Typographical Conventions

Service Manual

The Service Manual is available in PDF format - in printable form - on the Documentation
CD-ROM delivered with the instrument. It describes how to check compliance with rated
specifications, on instrument function, repair, troubleshooting and fault elimination. It
contains all information required for repairing the instrument by the replacement of mod-
ules.

This manual can also be orderd in printed form (see ordering information in the data
sheet).
Release Notes

The release notes describe new and modified functions, eliminated problems, and last
minute changes to the documentation. The corresponding firmware version is indicated
on the title page of the release notes. The current release notes are provided in the
Internet.

1.2 Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description

"Graphical user interface ele- All names of graphical user interface elements on the screen, such as dia-

ments" log boxes, menus, options, buttons, and softkeys are enclosed by quota-
tion marks.

KEYS Key names are written in capital letters.

File names, commands, File names, commands, coding samples and screen output are distin-

program code guished by their font.

Input Input to be entered by the user is displayed in italics.

Links Links that you can click are displayed in blue font.

"References" References to other parts of the documentation are enclosed by quotation
marks.
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2 General Description

The global navigation satellite system (GNSS) employs the radio signals of several nav-
igation standards, like GPS, Galileo, GLONASS, etc. For several years, GPS used to be
the only standard available for civilian navigation through its C/A civilian code. Nowadays,
the GNSS signals and systems are undergoing fast development, some systems are
getting modernized and some are completely new. In the foreseeable future/In the near
future/In the next years, several more GNSS satellites utilizing more and new frequency
will be available for civilian and military use.

The GNSS implementation in the R&S SMBYV provides you with the ability to generate
the signal of up to 6, 12 or 24 GNSS satellites, depending on the installed options. Signal
generation is done in real-time and thus it is not limited to a certain time period.

The GNSS implementation in the R&S WINIQSIM2 allows you to generate waveform files
that can be loaded to an R&S Vector Signal Generator, e.g. the R&S SMUZ200A. It pro-
vides you the ability to generate the signal of one GPS, Galileo or Glonass satellite on
either an R&S SMU200A, R&S SMJ100A, R&S AMU200A, R&S AFQ100A or

R&S SMBV100A. Depending on the availability of the respective options, e.g. R&S SMU-
K244/-K266/-K294 you can simulate one GPS, Galileo or GLONASS satellite respec-
tively on the generator.

As a major difference to the real-time solution, the satellite signal is limited to a certain
time period depending on the ARB capacity of the vector signal generator and the user
configurable sample rate of the satellite signal.

Brief introduction to the GNSS standards

e GPS

The Global Positioning System (GPS) consists of several satellites circling the earth
in low orbits. The satellites transmit permanently information that can be used by the
receivers to calculate their current position (ephemeris) and about the orbits of all
satellites (almanac). The 3D position of a receiver on the earth can be determined by
carrying out delay measurements of at least four signals emitted by different satellites.
Being transmitted on a single carrier frequency, the signals of the individual satellites
can be distinguished by means of correlation (Gold) codes. These ranging codes are
used as spreading code for the navigation message which is transmitted at a rate of
50 baud.

o Assisted GPS (A-GPS)
Assisted GPS (A-GPS) was introduced to different mobile communication standards
to significantly reduce the Time To First Fix (TTFF) of a user equipment (UE) con-
taining a GPS receiver. This is achieved by transmitting information about the satel-
lites directly from the base station to the UE.
Depending on previous knowledge, a stand-alone GPS receiver needs about 30-60
seconds for a first fix and up to 12.5 minutes to get all information (almanac).
In A-GPS "UE based mode", the base station assists the UE by providing the com-
plete navigation message along with a list of visible satellites and ephemeris data. In
addition to this information, the UE gets the location and the current time at the Base
Station and that speeds up both acquisition and navigation processes of the GPS
receiver and hence reduces TTFF to a few seconds.
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Functional Overview of the Basic Realtime GNSS Options GPS, Galileo and GLONASS

In A-GPS "UE assisted mode", the base station is even responsible for the calculation
of the UE's exact location, i.e. the base station performs the navigation based on the
raw measurements provided by the UE. Since the Acquisition Assistance Data pro-
vided by the Base Station already serves speeding up the acquisition process, the
UE only has to track the code and carrier phase.

o Galileo
Galileo is the European global navigation satellite system that provides global posi-
tioning service under civilian control. It is planed to be inter-operable with GPS and
GLONASS and other global satellite navigation systems.
The fully deployed Galileo system consists of 30 satellites (27 operational and 3
spares). Three independent CDMA signals, named E5, E6 and E1, are permanently
transmitted by all Galileo satellites. The E5 signal is further sub-divided into two sig-
nals denoted E5a and E5b (see figure 2-1).

e GLONASS
Glonass is the russian global navigation satellite system. It is expected to be fully
operational before the end of 2011 with 24 Modernized Glonass Satellites touring the
globe. Together with GPS, up to 54 GNSS Satellites are provided, which will improve
the availability and consequently the navigation performance in high urban areas.

Lower L-Band Upper L-Band
E5A E5B SC-7..6 E6 E1 -7..6
L5 L2 L1
¥ //;; | I I I //ﬁ [ I M-"Hz
B P D © © P o oo AN SO
Q) .u /\ . {Q h A\ b‘ Q) . Q (o Q) ¥ Cb 6 A

‘ GPS navigation bands | | Galileo navigation bands | _

Fig. 2-1: GNSS frequency bands

2.1 Functional Overview of the Basic Realtime GNSS
Options GPS, Galileo and GLONASS

This chapter gives an overview of the options GPS (R&S SMBV-K44), Galileo (R&S
SMBV-K66) and GLONASS (R&S SMBV-K94).

|
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21.1

21.2

Functional Overview of the Basic Realtime GNSS Options GPS, Galileo and GLONASS

Real-time generation

With the option R&S SMBV-K44, up to six GPS satellites transmitting L1 and L2 signals
with C/A-code can be simulated in real-time.

With the option R&S SMBV-K66, up to six Galileo satellites transmitting E1 signal can be
simulated in real-time.

Multi-satellite GNSS signal

The instrument calculates a multi-satellite GNSS signal in three different simulation
modes, the static mode, the auto localization mode and the user localization mode.

In "Static mode", static satellites with constant Doppler shifts are provided for simple
receiver test, like receiver sensitivity, acquisition and tracking test, etc. production tests.
Selection and configuration of any localization data, such as receiver location for
instance, is not enabled.

The generic workflow is described in chapter 2.8.2, "Generating GNSS Signal for Simple
Receiver Tests (Static Mode)", on page 25.

The superposition signal of up to 6 dynamic satellites at a specific receiver location is
generated in one of the localization modes. The major difference to the static mode
implies the possibility to specify the receiver's location. Although, both the localization
modes are provided for the generation of a realistic GNSS signal, there are some differ-
ences between them.

e The "Auto Localization" mode is provided for the generation of a GNSS signal with
automatic exchange of satellite whenever needed to improve the position dilution of
precision and to ensure satellite visibility at the simulated receiver location. This mode
ensures an optimal satellite constellation, automatic dynamic calculation of the sat-
ellite power at any moment and ephemeris projection from the selected almanac.
In this simulation mode, the connected GNSS-receiver can be forced to obtain a 3D
fix at a predefined or user-defined static geographical location. Simulation of moving
receiver is also possible, but this requires an instrument equipped with the option
GNSS enhanced (e.g. moving scenarios, multipath) R&S SMBV-K92 (see chap-
ter 2.6.1, "Moving Scenarios", on page 21).

e The "User Localization" mode provides flexible configuration of the satellite constel-
lation, the power settings and the individual satellites parameters. For instruments
equipped with assistance option R&S SMBV-K65, this mode also enables the extrac-
tion of the navigation message from RINEX files. Dynamic exchange of satellites can
be performed by means of deactivation and activation of the individual satellites. The
power settings are enabled for configuration but the automatic dynamic calculation
function of the instrument may also be utilized.

This mode is required for the generation of user defined assisted GPS test scenarios.

The table 2-1 gives an overview of the supported functionality per simulation mode. Some
functionality require additional options.

|
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Functional Overview of the Basic Realtime GNSS Options GPS, Galileo and GLONASS

Table 2-1: Cross-reference between the simulation mode, supported functionality and the required options

Simulation Mode / Static Auto Localization User Localization Required Options
Function
Configuration of static receiver location | no yes yes R&S SMBV-K44/K66
Hybrid Configuration yes yes yes R&S SMBV-K44 and
R&S SMBV-K66
Almanac/RINEX almanac almanac Almanac and RINEX R&S SMBV-K44/K66
file supported R&S SMBV-K65 for
GPS RINEX files
Moving scenarios, Waypoint and NMEA | no yes yes R&S SMBV-K92
Projection of Navigation Message no yes yes R&S SMBV-K44/K66
Time Conversion Configuration yes no yes R&S SMBV-K92
S.P.O.T. Display no yes yes R&S SMBV-K44/K66
Assistance Data Generation no no yes R&S SMBV-K44 and
R&S SMBV-K65
Configuration of Satellite Constellation | yes no yes R&S SMBV-K44/K66
Maximum Number of Satellites up to 12/24 up to 12/24 up to 12/24 R&S SMBV-K91/-K96
Power Mode User Auto Auto and User R&S SMBV-K44/K66
Navigation Message Configuration configurable read-only configurable R&S SMBV-K92
Atmospheric Configuration yes yes yes R&S SMBV-K92
Configuration of Multipath no no yes R&S SMBV-K92
Exchange of Satellites no automatic manual R&S SMBV-K44/K66

2.1.3 Hybrid Configurations

Instrument equipped with the GNSS basic options GPS, Galileo and GLONASS can be
configured to generate the signal of hybrid satellite constellation with radio signals of all
navigation standards. Mixed configurations are enabled only in the common or close-

range frequency bands, e.g. L1/E1.

214

Multiple almanacs

The instrument supports the configuration of the almanac files used. One almanac file

per GNSS navigation standard can be selected.

The Galileo satellite constellation is not yet in orbit. Hence, no almanac files for Galileo
are available. In this implementation, Galileo almanac files are provided for test purposes.
The almanac files for GPS and Galileo use the same format.

|
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21.5

2.1.6

21.7

Functional Overview of the Basic Realtime GNSS Options GPS, Galileo and GLONASS

Current GNSS almanac data can be downloaded via the Internet and stored on the hard
disk of the instrument:

e U.S.Coast Guard Navigation Center GPS Homepage http://www.navcen.uscg.gov/
GPS/almanacs.htm
The almanac files are named xxx . alm (for YUMA files) or xxx.al3 (for SEM files)
whereas xxx denotes the day of a year.

e http://www.celestrak.com/GPS/almanac/
The naming convention of the almanac file is: almanac.sem/
yuma.weekXXXX.YYYYYY.txt
whereas xxxx denotes the GPS week and yyyyyy the time of almanac (TOA).

e ftp://ftp.glonass-iac.ru/MCC/ALMANAC/
The file extension of the Glonass almanac file is: xxx.agl

For detailed information on the content and frame structure of navigation data, refer to
the specifications.

On-the-fly configuration of the satellites constellation

The simulation mode "User Localization" makes the satellite constellation user-definable.
Not only the individual satellite parameters and the navigation message parameters are
enabled for configuration, but active satellites can be turned off or the satellite constel-
lation can be extended with new satellites at any time and on-the-fly, without causing an
interruption of the currently running signal calculation. Changes in ephemeris of an active
satellite and the power settings are performed without signal calculation restart, too.
Hence, satellites ephemeris adjustment can be performed during the time the satellite is
disabled and the updated parameters will be used from the moment this satellite is active
again. This functionality can be used to perform manual exchange of satellite's at user
defined moment of time.

This on-the-fly re-configuration during signal generation is especially beneficial by time
consuming measurements or test.

Signal generation with projection of the ephemeris navigation data

The instrument employs a special algorithm for projecting the ephemeris navigation data
that allows the generation of a navigation message without limitation in the simulation
time. The ephemerides are updated and there is no limitation problem of maximum
allowed time span of two hours between the simulation time and the TOE (Time of
Ephemeris).

Dynamic exchange of satellites
In this implementation, the exchange of satellites can be performed automatically or be
configured and triggered by the user.

e Toenable the instrument to perform automatic exchange of satellites, select the "Auto
Localization" mode.

|
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2.1.8

21.9

Functional Overview of the Basic Realtime GNSS Options GPS, Galileo and GLONASS

In this mode, the instrument constantly monitors and updates the simulated satellite's
constellation based on two criteria, the optimal satellite constellation with minimum
PDOP and the satellite's visibility respecting the Elevation Mask. While the PDOP is
a constellation parameter that is calculated by the instrument and displayed in real-
time, the satellite's visibility is a satellite parameter which indicates that the satellite
elevation at a specific user location is above a configurable elevation mask.
Depending on the current satellite's conditions and the used number of satellites, a
sophisticated algorithm decides how often the PDOP and the satellite's visibility have
to be proved and at which moment of time the satellite's constellation has to be
changed. Satellites that do not fulfill the criteria for minimum PDOP and sufficient
visibility are exchanged dynamically and on-the-fly. Information about the expected
time of the next upcoming exchange is provided by the parameter Get Next Handover
Time.

The generic workflow is described in chapter 2.8.3, "Generating GNSS Signal with
Automatic Dynamic Exchange of the Satellites (Auto Localization

Mode)", on page 25.

e In"User Localization" mode the exchange of the satellites is not performed automat-
ically, but the satellite's constellation is fully configurable. Satellites can be turned off,
reconfigured and turned on again, the existing satellite constellation can be extended
with new satellites. Hence, an exchange of the satellites can be configured and per-
formed at any moment of time, as defined by the user.

The generic workflow is described in chapter 2.8.4, "Generating GNSS Signal with
Manual Exchange of the Satellites (User Localization Mode)", on page 25.

Flexible power configuration and automatic dynamic power control

The instrument employs a dynamic power control concept. To provide better flexibility,
two power modes are provided, the "Auto" and the "User" power modes.

e "User" power mode is intended for dynamical configuration of the power of each sat-
ellite separately and manually.

e "Auto" power mode enables an internal dynamical automatic power control. The
power is calculated automatically based on the satellite-to-receiver distance which
varies with the time.

Refer to chapter 3.4.1, "Power Configuration”, on page 55 for examples and information
about the power calculation.

The generic workflow is described in chapter 2.8.11, "Adjusting the Power Set-
tings", on page 30.

Simulation of uninterrupted location fix

The simulation of uninterrupted location fix requires a GNSS signal that fulfills the fol-
lowing conditions:

e An optimal satellite's constellation is selected and monitored constantly, i.e. the
exchange of the satellites is performed automatically

|
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21.10

2.2

Realtime Option GPS P-Code (R&S SMBV-K93)

e The power of the satellites is monitored and updated constantly depending on the
satellite-to-receiver distance and some channel parameters, e.g. atmospheric
effects.

e The age of the ephemeris is respected, i.e. the simulation time is always within the
allowed time span of toe + 2h.

The table 2-2 gives an overview how these criteria are fulfilled by the provided localization
modes.

Table 2-2: Criteria for the generation of GNSS signal for simulation of uninterrupted location fix

Criteria Optimal Satellite's Constella- | Power Monitoring and Age of Ephemeris
Simulation tion Update (t - toe) <= 2h
Mode

"Auto Localiza- | selected and updated automati- | performed automatically in | projection of the ephem-
tion" cally "Auto" power mode eris from the almanac

automatic dynamic exchange of
the satellites

"User Localiza- | initial optimal satellite's constel- | performed automatically in | projection of the ephem-
tion" lation "Auto" power mode eris or many ephemeris

manual user-defined exchange pages are made available

of the satellites

Hence, both localization modes provide a realistic signal; the decision which localization
mode will be used is a trade-off between the much better accuracy of the ephemeris
retrieved from a RINEX file or a manual ephemeris configuration and the automatic
selection of the optimal satellite's constellation with automatic exchange of the satellites.

The generic workflow is described in chapter 2.8.3, "Generating GNSS Signal with Auto-
matic Dynamic Exchange of the Satellites (Auto Localization Mode)", on page 25 and
chapter 2.8.4, "Generating GNSS Signal with Manual Exchange of the Satellites (User
Localization Mode)", on page 25.

Real-Time S.P.O.T. display

The real-word situation of disappearance and re-appearance of satellites, as well as the
dynamic display of several parameters like HDOP, PDOP, receiver's location, elapsed
time and the trajectory of a moving receiver can be observed in real-time in the special
"Real-Time S.P.O.T." (Satellites and Position Online Tracker) display. The displayed val-
ues are updated every 5 seconds.

The Real-Time S.P.O.T. display is enabled for "Auto Localization" and "User Localiza-
tion" modes.

Realtime Option GPS P-Code (R&S SMBV-K93)

The option GPS P-Code (R&S SMBV-K93) is only available for instruments equipped
with option GPS (R&S SMBV-K44). It enhances the option GPS with military P-Code
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2.3

2.31

2.3.2

Enhancements of Realtime Option Assisted GPS (R&S SMBV-K65)

functionality and allows the configuration of P or C/A+P satellite signals in addition to the
civilian C/A signal enabled by the basic GPS option (R&S SMBV-K44).

P-Codes are one week long codes with a high chip rate 10.23 MHz. The higher chip rate
significantly increases the performance compared to the civilian C/A codes used by com-
mercial receivers, i.e. P-Code signal provide better Carrier to Noise sensitivity. Another
difference compared to the C/A signals is that P-Code signals are only sensible to less
than 30 m multipath delay whereas C/A signals are sensible to 300 m.

The generic workflow is described in chapter 2.8.9, "Generating GPS Signal Modulated
with P Code", on page 28.

Enhancements of Realtime Option Assisted GPS (R&S
SMBV-K65)

The option Assisted GPS (R&S SMBV-KB65) is only available for instruments equipped
with option GPS (R&S SMBV-K44). It enhances the option GPS with functionality required
for A-GPS test scenarios for 3GPP FDD and GSM.

Support of RINEX files

Additionally to the almanac files, a Receiver Independent Exchange Format RINEX files
are supported. RINEX files are very well known and are standard formats generated by
Control Stations (CS) and many commercial receivers. RINEX Navigation Files usually
comprise the ephemeris sets for several satellites with different TOE and TOC. Hence,
only one RINEX File is enough to describe satellite orbits for a period longer than 2 hours
and sometimes up to 1 day.

Current RINEX files can be downloaded via the Internet and stored on the hard disk of
the instrument, e.g. http://cddis.gsfc.nasa.gov/gnss_datasum.html#brdc .

Full set of pre-defined test scenarios for A-GPS 2G/3G Protocol and
Conformance Test Cases

An instrument equipped with the option Assisted GPS supports test scenarios for A-GPS
Protocol and Conformance Test cases. Some of the test cases may require additional
options.

The table 2-3 lists the currently supported predefined A-GPS test scenarios.

Table 2-3: Test Scenarios Overview

Test Scenario Description Required SW Option
GSM

GSM Signaling Scenario A-GPS GSM test scenarios acc. to | R&S SMBV-K44/-K65
3GPP TS 51.010-1 v.7.7.0

|
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Test Scenario

Description

Required SW Option

GSM Performance Test Scenario 1

A-GPS GSM test scenarios acc. to
3GPP TS 51.010-1 v.7.7.0

R&S SMBV-K44/-K65

GSM Performance Test Scenario 2

A-GPS GSM test scenarios acc. to
3GPP TS 51.010-1 v.7.7.0

R&S SMBV-K44/-K65

GSM Performance Test Scenario 3

A-GPS GSM test scenarios acc. to
3GPP TS 51.010-1 v.7.7.0

R&S SMBV-K44/-K65/-K92

3GPP FDD

3GPP FDD Signaling Scenario

A-GPS 3GPP FDD test scenarios
acc. to 3GPP 34.108 v.8.0.0,
3GPP TS 34.123-3v.6.4.0

R&S SMBV-K44/-K65

3GPP FDD Performance Test Sce-
nario 1

A-GPS 3GPP FDD test scenarios
acc. to 3GPP 34.108 v.8.0.0,
3GPP 34.171 v.7.0.1

R&S SMBV-K44/-K65

3GPP FDD Performance Test Sce-
nario 2

A-GPS 3GPP FDD test scenarios
acc. to 3GPP 34.108 v.8.0.0,
3GPP 34.171v.7.0.1

R&S SMBV-K44/-K65

3GPP FDD Performance Test Sce-
nario 3

A-GPS 3GPP FDD test scenarios
acc. to 3GPP 34.108 v.8.0.0,
3GPP 34.171 v.7.0.1

R&S SMBV-K44/-K65/-K92

3GPP2

3GPP2 Static Test Scenario

A-GPS 3GPP2 test scenarios acc.
to 3GPP2 C.S0036-0 V1.0

R&S SMBV-K44/-K65

3GPP2 Moving Test Scenario

A-GPS 3GPP2 test scenarios acc.
to 3GPP2 C.S0036-0 V1.0

R&S SMBV-K44/-K65/-K91/-K92

The generic workflow is described in chapter 2.8.6, "Generating A-GPS Test Sig-

nal", on page 27.

Custom build scenarios

The option Assisted GPS (R&S SMBV-K65) is not limited to be used for A-GPS testing
exclusively. Despite the predefined scenarios, it is also possible to define any user-spe-
cific test scenario.

For testing of stand-alone GPS receivers, the option Assisted GPS offers full flexibility on
the simulated satellites including definition of the satellite's orbit and the complete navi-
gation message. The simulation mode "User Localization" can be used to get an optimal
satellite's constellation and to adjust the navigation message to the exact requirements.

The generic workflow is described in chapter 2.8.5, "Generating A-GPS Custom Build
Scenarios (User Localization Mode)", on page 26.
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Realtime Option Extension to 12 Satellites (R&S SMBV-K91)

2.3.4 Generation of assistance data

Besides generating the satellite signals for an A-GPS test scenario, the option Assisted
GPS (R&S SMBV-K65) is also able to provide all kinds of assistance data in line with the
simulated scenario which can be provided to the UE by a protocol tester.

Certainly, this also applies to user-defined A-GPS test scenarios.

Refer to chapter 2.7.1, "Example of A-GPS Test Setup”, on page 22 for an example of
the A-GPS setup. The generic workflow is described in chapter 2.8.7, "Generating GPS
Assistance Data", on page 27.

2.4 Realtime Option Extension to 12 Satellites (R&S SMBV-
K91)

This options extends the maximum number of simulated satellites. Instruments equipped
with this option are enabled to generate the signal of up to 12 configurable satellites.

241 Channel Budget

In instruments without option R&S SMBV-K91, any hybrid 6-satellite configuration is
possible depending on the availability of the basic options, respectively on the enabled
standards in "Hybrid Configurations" and the selected "RF Band".

If the R&S SMBV-K91 option is installed however, the instrument's hardware limits the
maximum number of simulated satellites, depending on whether P code signal are con-
figured in hybrid configuration or not. The generation of 12-satellites hybrid signal is
guaranteed when no military GPS satellites are activated. With activated civilian and
military GPS satellites, only a subset of hybrid configurations are possible (see

table 2-5).

The table 2-4 describes the number of civilian C/A and military P resource units needed
per signal when GPS and Military GPS are activated in Hybrid Configuration.

Table 2-4: Number of resource units required per signal

Standard Required option "Signal" c p
Civilian C/A resource | Military P resource
units units
GPS R&S SMBV-K44 C/IA 1 0
0 1
R&S SMBV-K44 and P 0 1
R&S SMBV-K93
(C/A+P)Q 1 1
0 2
Galileo R&S SMBV-K66 E1 2 0

|
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Realtime Option Extension to 12 Satellites (R&S SMBV-K91)

Standard Required option "Signal" c p
Civilian C/A resource | Military P resource
units units
1 1
0 2
GLONASS R&S SMBV-K94 R-C/A 1 0
0 1

Example:

Let “c” corresponds to the civilian resource unit and “p” to the military resource units.
According to the table, the GPS (C/A+P)Q signal requires 1c + 1p or 2p units.

The total available budget when GPS and Military GPS are activated in hybrid configu-
ration is 8c + 8p.

Instruments equipped with R&S SMBV-K92 can generate multipath signal. The genera-
tion of multipath satellite signal with n taps requires n times more resource units.

Example:

The table 2-5 lists some of the GNSS constellations that can be achieved based on the
table 2-4.
Table 2-5: Possible GNSS hybrid configurations

GPS (C/A +P)Q GPS P signal GPS C/A signal Galileo E1 signal | GLONASS R-C/A
signal signal
8 0 0 0 0

7 0 0 0 2

6 0 0 1 2

5 0 0 2 2

4 4 4 0 0

4 4 2 0 2

4 0 8 0 0

4 0 4 0 4

4 0 0 0 8

4 0 0 4 0

4 0 3 2 1

4 0 0 3 2

4 0 0 2 4

4 0 0 1 6

3 0 0 3 4

Operating Manual 1173.1427.12 — 05 19



GPS, Assisted GPS, GPS P-Code, Galileo, GNSS, GLONASS
I EEEEEEEEE———
Realtime Option Extension to 24 Satellites (R&S SMBV-K96)

General Description

GPS (C/A +P)Q GPS P signal GPS C/A signal Galileo E1 signal | GLONASS R-C/A
signal signal

2 0 0 4 4

1 0 0 3 8

2.5 Realtime Option Extension to 24 Satellites (R&S SMBV-

2.51

K96)

This option requires the option R&S SMBV-K91 and further extends the maximum num-

ber of simulated satellites.

Instruments equipped with the combination R&S SMBV-K91 and R&S SMBV-K96 are
enabled to generate the signal of up to 24 GPS C/A and/or Glonass satellites if R&S
SMBV-K44 and/or R&S SMBV-K94 are respectively available; the actual number of Gal-

ileo or military GPS satellite signals is not affected.

Channel Budget

For enabled Use Military GPS (P) or Maximum Number of Satellites is less or equal to
12, the rules described in chapter 2.4.1, "Channel Budget", on page 18 apply.

The generation of 24-GPS C/A and/or GLONASS satellites hybrid signal is guaranteed
when no military GPS satellites are activated. Based on the overview provided in

table 2-4 and for the Use Military GPS (P)= Off case the following rules apply:

e The total number of available resource units is 24c

o A GPS or a GLONASS satellite/multipath tap requires 1c

e A Galileo satellite/multipat

h tap requires 2c

Hence, only a subset of hybrid configurations are possible.

Example:
The table 2-6 lists some of the GNSS constellations with 24 satellites that can be ach-
ieved.
Table 2-6: Possible GNSS hybrid configurations with 24 satellites
GPS C/A signal Galileo E1 signal GLONASS R-C/A signal
24 0 0
12 0 12
8 4 8
etc.

|
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Functional Overview of Realtime Option GNSS Enhanced (R&S SMBV-K92)

2.6 Functional Overview of Realtime Option GNSS
Enhanced (R&S SMBV-K92)

This option is required for the simulation of moving receivers, for the generation of mul-
tipath signal, to enable the configuration of atmospheric effects, the system time conver-
sion and leap second simulation parameters.

2.6.1 Moving Scenarios

The option GNSS enhanced (R&S SMBV-K92) enhances the basic satellite navigation
options GPS (R&S SMBV-K44/-K65) and Galileo (R&S SMBV-K66) by user-definable
moving scenarios. Moving scenario are required for the A-GPS test scenarios for 3GPP
FDD and GSM (Performance Test Scenario#3), as well as for the CDMA test case
"3GPP2 Moving Test Scenario". They can also be used for testing stand-alone GPS-
receivers. The user has the possibility to define a movement by means of a so-called
"waypoint" file, which will lead to a "moving" of the connected GPS-receiver.

Another way to simulate moving receiver is provided by the NMEA files. NMEA is a
standard format used in GNSS. The receiver can export a navigation information, e.g.
location, from the NMEA files.

For detailed description of the waypoint file format, refer to Movement Files.

2.6.2 Multipath signal generation

The instrument provides the possibility to simulate the GNSS signal of one or more sat-
ellites that undergoes static multipath propagation effects.

The generic workflow is described in chapter 2.8.8, "Generating Multipath Scenar-
ios", on page 28.

2.6.3 Configuration of the atmospheric parameters

In instruments equipped with the option GNSS enhanced (R&S SMBV-K92), the iono-
spheric navigation parameters and both ionospheric and tropospheric models of the
installed GNSS standards are enabled for configuration.

Activation and deactivation fo the ionospheric and tropospheric models can be used to
simulate variation in the pseudorange of the corresponding GNSS satellites. The iono-
spheric navigation parameters only define what the satellites are transmitting as iono-
spheric correction parameters whereas the model configuration describes the actual
ionospheric and tropospheric models used in the satellite-receiver channel simulation.

2.6.4 Time conversion configuration

The instrument supports an advanced function for transformation of the GNSS time to
the universal time coordinate basis (UTC) and vice versa. The provided GNSS system

|
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Realtime Test Setups

time conversion parameters are zero-order and first order system clock drift parameters
in addition to the current leap second. The leap second describes the difference between
the GPS or Galileo system time and UTC system time. Hence, it is possible to simulate
a system time drift between GPS and Galileo by configuring different time conversion
sets for both UTC-GPS and UTC-Galileo conversion parameters.

The time conversion parameters can be either manually configured or fetched from the
RINEX header. It is recommenced to keep the default configurations without system time
offset and/or drift.

2.6.5 Leap second simulation
The instrument enables the simulation of leap second in a straightforward way. The sim-

ulation requires only the date and sign of the next leap second, further calculations are
performed automatically.

2.7 Realtime Test Setups

2.71 Example of A-GPS Test Setup

Assistance Data
|
R&S SMBY Protocol Tester
-
RF Out Control Data
GP3 . Mobile radio
T -
RE input GPS Receiver RF input

Fig. 2-2: Example of A-GPS Test Setup

2.8 Typical Realtime Workflow

The workflow examples provided in this chapter assume an instrument, fully equipped
with all available GNSS options.
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2.8.1 General Workflow

This section introduces the general workflow for configuring the primary settings, that are
common for almost all further configurations workflow. The block diagram on the following
figure shows an overview of the common configuration steps.



GPS, Assisted GPS, GPS P-Code, Galileo, GNSS, GLONASS General Description

Typical Realtime Workflow

Step#
‘ | Select Entry Point |
' | Execute ,Set to Default* |
‘ | Select ,RF Band* |
‘ | Enable ,Hybrid Configuration® (opt.) |
' | Select ,Simulation Mode* |
Auto&User Localization
. Static |Configure static/movig ,Ref. Location“|
v ]
Select ,Data Source® |
Static&Auto Localization \ User Localization
® | Select ,Almanac” | | Select Aimanac/RINEX"file |
® | Adjust RINEX file settings |
T |
' | Adjust Simulation Start Time |
‘ | Set ,Max. Number of Satellites" and adjust Satellite Constallation |
User Localization
. Static&Auto Localization | »Get Optimal Constellation* |
]
. | Select ,Power Mode* and adjust power settings |
Static&User Localization
v
. Auto Localization | Configure ,Nav. Message* (opt.) |
|
. | Adjust ,Atmospheric Configiguration (opt.) |
User Localization
v
. Static&Auto Localization | Configure ,Multipath® (opt.) |
I
A4
@ | Set ,GNSS State* to ON |
' | Open the ,Real-Time S.P.O.T* display and compare the settings |

Fig. 2-3: General workflow
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Typical Realtime Workflow

2.8.2 Generating GNSS Signal for Simple Receiver Tests (Static Mode)

1. Perform steps 1 to 3 according to General Workflow.
If required, enable "Hybrid Configuration".
Select "GNSS Main Dialog > Simulation Mode > Static".

Perform relevant steps 7 to 15 from General Workflow.

o & w0 N

Select "GNSS Main Dialog > State > ON".

The generated GNSS signal is calculated according to the satellite configuration set-
tings, the selected almanac file and selected moment of time (date and time).

2.8.3 Generating GNSS Signal with Automatic Dynamic Exchange of the
Satellites (Auto Localization Mode)

1. Perform steps 1 to 3 according to General Workflow.

2. Select "GNSS Main Dialog > Simulation Mode > Auto Localization".
3. Perform relevant steps 7 to 15 from General Workflow.

4. Select "GNSS Main Dialog > State > On".

The instrument generates the GNSS signal for the selected satellites' constellation,
calculated to fulfill the minimum PDOP and satellite visibility criteria. The selected
satellites are dynamically and on-the-fly exchanged as soon as an exchange of sat-
ellites is necessary. The satellites parameters displayed in the "Satellite Configura-
tions" dialog and the "Navigation Message" parameters are read-only.

Open the Real-Time S.P.O.T. display to show the position of the active and inactive
satellites. The current values of the parameters "PDOP/HDOP", "Receiver Loca-
tion" and simulation "Time" are also displayed. If a moving receiver has been con-
figured, the "Real-Time S.P.O.T. > Map View" displays the trajectory the receiver
should have.

2.8.4 Generating GNSS Signal with Manual Exchange of the Satellites
(User Localization Mode)

1. Perform steps 1 to 3 according to General Workflow.
2. Select "GNSS Main Dialog > Simulation Mode > User Localization".

3. Perform steps 7 to 16 from from General Workflow.

a) Itis recommended to select a RINEX file, if one exists.
For more information, see chapter 2.8.10, "Configuring the Navigation Parame-
ters", on page 29.

|
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Typical Realtime Workflow

b) If required, select "GNSS Main Dialog > Satellite Configuration > Atmospheric
Configuration" and adjust the settings.

c) Ifrequired, select "GNSS Main Dialog > Satellite Configuration > Time Conver-
sion Configuration" and adjust the settings.

d) Select "GNSS Main Dialog > Satellite Configuration > Power Mode > Auto" to
enable the dynamic automatic calculation of the power level and adjust the
required power settings.

For more information, see chapter 2.8.11, "Adjusting the Power Set-
tings", on page 30.

4. Select "GNSS Main Dialog > State > On".

The instrument generates the GNSS signal for the selected satellites' constellation.
The satellite parameters can be additionally reconfigured to simulate multipath effects
for instance (see also chapter 2.8.8, "Generating Multipath Scenar-

ios", on page 28).

Open the Real-Time S.P.O.T. display to show the position of the active and inactive
satellites. The current values of the parameters "PDOP/HDOP", "Receiver Loca-
tion" and simulation "Time" are also displayed. If a moving receiver has been con-
figured, the "Real-Time S.P.O.T. > Map View" displays the trajectory the receiver
should have.

5. To trigger a manual satellite's exchange for Sat#3 for instance, select "GNSS Main
Dialog > Satellite Configuration > Sat#3 > State > Off".

6. Select "Satellite Configuration > Sat#3 > Navigation Message" and adjust the param-
eters as required.

7. Enable the satellite again or add a new satellite to the satellite's constellation.

The Real-Time S.P.O.T. displays the updated position of the active and inactive sat-
ellites.

2.8.5 Generating A-GPS Custom Build Scenarios (User Localization Mode)

1. Perform steps 1 to 3 according to General Workflow.
2. Select "GNSS Main Dialog > Simulation Mode > User Localization".

3. Perform steps 7 to 16 from from General Workflow.

a) Itis recommended to select a RINEX file, if one exists.
For more information, see chapter 2.8.10, "Configuring the Navigation Parame-
ters", on page 29.

b) Disable "Satellite Configuration > Global Ephemeris Real-Time Projection”.

c) Select "Satellite Configuration > Sat# > Navigation Message" and adjust the
parameters as required.
Note: The parameters "Satellite Configuration > Global Ephemeris Real-Time
Projection" and "Satellite Configuration > Sat# > Navigation Message > Real-
Time Projection" must be disabled!

|
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Typical Realtime Workflow

d) Select "GNSS Main Dialog > Satellite Configuration > Power Mode > User" and
adjust the required power settings.
For more information, see chapter 2.8.11, "Adjusting the Power Set-
tings", on page 30.

Select "GNSS Main Dialog > State > On".

Generate the required "Assistance Data" (see also chapter 2.8.7, "Generating GPS
Assistance Data", on page 27).

The instrument generates an A-GPS signal according to the settings made.

2.8.6 Generating A-GPS Test Signal

2.8.7

The generic workflow for generation of A-GPS test scenarios in conformance to A-GPS
2G/3G Protocol and Conformance Test Cases is as follow:

1.

Execute "GPS Main Dialog > Set To Default" to adjust the instrument's settings to a
standard set of operating conditions.

Select "GPS Main Dialog > Test Scenario" and select a predefined GSM, 3GPP FDD
or 3GPP2 (CDMA2000) test scenario.

Select "GNSS Main Dialog > State > ON".

The instrument generates an A-GPS signal according to the selected test scenario.
Refer to the corresponding specification and customize the test scenario signal for
the predefined specific test case, i.e. perform the necessary changes on the satellite
constellation, receiver location, simulation time and power settings.

Generating GPS Assistance Data

Select "GNSS Main Dialog > Simulation Mode > User Localization" and perform the
required settings (see e.g. chapter 2.8.5, "Generating A-GPS Custom Build Scenar-
ios (User Localization Mode)", on page 26).

Execute "GNSS Main Dialog > Assistance Data > Synchronize All" to align the assis-
tance data settings with the settings that have been already made.

If required, reselect the space vehicles for which assistance data is to be generated.

Reconfigure the reference location (i.e. enter the coordinates of the BS location
instead of receiver location).

Adjust the "Duration" and the "Resolution" of assistance data.

Operating Manual 1173.1427.12 — 05 27



GPS, Assisted GPS, GPS P-Code, Galileo, GNSS, GLONASS General Description

Typical Realtime Workflow

6. Generate the required assistance data (almanac file, ionospheric file, etc.).

The generated assistance data files are saved in the selected folder. Refer to the
description of the corresponding file for description of the file format used.

2.8.8 Generating Multipath Scenarios

1. Perform steps 1 to 3 according to General Workflow.
Select "GNSS Main Dialog > Simulation Mode > User Localization".

Select "Satellite Configuration > Sat# > Multipath”.

A ow DN

Select the "Number of Taps" and configure the additional "Time Shift", "Power",
"Doppler Shift" and "Carrier Phase" per tap.

5. Select "Multipath Configuration > State > On".

The graph displays the selected propagation conditions.

& GPS Satellite 4: Multipath Configuration

|State ﬁ SV-ID / Standard 27/ GPS
MNumber Of Taps I 3
Time Doppler | Carrier | —
Shift P;;‘;” Shit | Phase
/Chips Hz frad
Tap 1 | 050000 -9.00 0.00 0.00 o
Tap 2 | 1.00000 -5.00 0.00 0.00 =)
Tap 3 | 000000 -3.00 0.00 0.00 g
[=]
o
-10-5 1 1 1 [
0.0 05 1.0 15 2.0
e Time Shift /Chips

Fig. 2-4: Example of "Multipath Configuration"

6. Select "GNSS Main Dialog > State > On".

The instrument will generate the GNSS signal of satellites that experience static mul-
tipath propagation.

2.8.9 Generating GPS Signal Modulated with P Code

1. Perform steps 1 to 3 according to General Workflow.
2. In the "Hybrid Configuration" dialog enable "Activate GNSS Standards > GPS".
3. Enable "Hybrid Configuration > Use Military GPS (P)".
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4.

Typical Realtime Workflow

In "Simulation Mode > User Localization", select "Satellite Configurations > Sat# >
Standard > GPS" and enable "Signals > P" or "C/A+P" for this GPS satellite as
required.

Tip: Not enough hardware resources. This warning message appears and the sat-
ellite is disabled if the available hardware resources are not enough to generate the
desired signal.

Hybrid constellations, multipath configurations, signals modulated by P code and
activated satellites consume hardware resources. Refer to chapter 2.4.1, "Channel
Budget", on page 18 for description on the how the available hardware resources are
distributed.

In "Simulation Mode > Auto Localization", select "Satellite Configurations > Global
Signal Config" and adjust the signals of the GPS satellites.

Perform relevant steps 5 to 18 from General Workflow.
Select "GNSS Main Dialog > State > ON".

The instrument generates the GNSS signal for the selected satellites' constellation.

2.8.10 Configuring the Navigation Parameters

Extracting the navigation message from the almanac file

» Select "GNSS Main Dialog > Almanac" and select an almanac file.

The almanac file is used to extract all navigation parameters. These parameters are
transmitted as part of the navigation message.

Manual configuration of the navigation parameters

1.
2
3.
4

5.

Select "GNSS Main Dialog > Simulation Mode > User Localization".
Select "GNSS Main Dialog > Satellite Configuration > Sat# > Navigation".
Adjust the "Navigation Message Configuration > Number of Pages"

Select "Navigation Message Configuration > Page Number" and configure the con-
tent of the selected ephemeris page(s).

Repeat steps 2 to 4 for all GNSS satellites

Extracting the ephemeris and the satellite clock correction parameters from RINEX

file
1.
2.
3.

Select "GNSS Main Dialog > Simulation Mode > User Localization".
Select "GNSS Main Dialog > RINEX" and select RINEX file.
Perform "Hybrid Configuration > RINEX Configuration > Import RINEX Files".
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Typical Realtime Workflow

Select "Hybrid Configuration > RINEX Configuration > State On".

The ephemeris and satellite clock correction part of the navigation message are
extracted from the selected RINEX file and used to simulate the position of the GPS
satellites.

The ephemeris and the clock correction parameters of all satellites that are not avail-
able in the RINEX files or had not been configured manually are extracted from the
selected almanac.

Extracting the ionospheric and time conversion parameters from RINEX file

1.

2
3.
4

Select "GNSS Main Dialog > Simulation Mode > User Localization".
Select "GNSS Main Dialog > RINEX" and select RINEX file.
Perform "Hybrid Configuration > RINEX Configuration > Import RINEX Files".

Enable "Hybrid Configuration > RINEX Configuration > Update UTC and Atmospheric
Parameters".

Select "Hybrid Configuration > RINEX Configuration > State On".

The ionospheric and time conversion parameters are extracted from the header of
the selected RINEX file.
If required, adjust the extracted ionospheric and time conversion parameters.

2.8.11 Adjusting the Power Settings

on the power level calculation.

@ Refer to chapter 3.4.1, "Power Configuration”, on page 55 for explanation and example

Power settings in "Auto" power mode

1.

2
3.
4

Select "GNSS Main Dialog > Satellite Configuration > Power Mode > Auto".
Set the "Satellite Configuration > Reference Power".
Set the "Satellite Configuration > Reference Satellite".

If "Hybrid Configuration" is activated, select "Satellite Power Tuning > Inter-Standard
Tuning > Set to Standard" to simulate the nominal power difference between the
GNSS standars as defined in the standard.

For the satellites undergoing static multipath effects:

a) Select "Sat# > Multipath Configuration > Power" and adjust the power level of the
corresponding fading tap.
b) Enable "Multipath Configuration > State > On".

Set "GNSS Main Dialog > State > On".

The power level of the generated GNSS signal is displayed with the parameter "Total
Power".
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Typical Realtime Workflow

The power levels displayed in the "Satellite Configuration > Constellation Table" are the
power level at the simulation's start moment.

Select "Real-Time SPOT > Display Type > Power View" to display the current power
levels.

Power settings in "User" power mode
1. Select "GNSS Main Dialog > Satellite Configuration > Power Mode > User".
2. Set the "Satellite Configuration > Reference Power".

3. Set the "Satellite Configuration > Constellation Table > Sat# > Power" level of the
individual satellites.

4. For the satellites undergoing static multipath effects:

a) Select "Sat# > Multipath Configuration > Power" and adjust the power level of the
corresponding fading tap.
b) Enable "Multipath Configuration > State > On".

5. If not already enabled, set "GNSS Main Dialog > State > On".

The power level of the generated GNSS signal is displayed with the parameter "Total
Power".

2.8.12 Handling NMEA Files

1. On your receiver, record the NMEA messages to a log file with an extension
*.nmea.

2. Use an external hard disk, USB stick or a LAN connection and transfer this NMEA
log file to a network directory or the instrument.

3. Select the "GNSS main dialog > Geographic Location > Waypoints".

4. Select the "GNSS main dialog > Select Waypoint File", navigate to the directory the
loaded NMEA file is stored and select the file.

The instrument decodes the logged NMEA file (* . nmea) and automatically config-
ures the user location to the values retrieved from the logged file. The information
about possible receiver's moving is considered too.

If required, re-configure the automatically applied settings.

The instrument decodes the complete NMEA file but settings related to deactivated or
not installed navigation standards are ignored.

Refer to chapter C, "NMEA Scenarios", on page 221 for detailed description of the NMEA
file format.

@
@
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Generating GNSS Signal with Several Instruments (Common RF Frequency)

2.9 Generating GNSS Signal with Several Instruments
(Common RF Frequency)

This section provides example on connection and configuration of two R&S SMBV instru-
ments for generating common GNSS signal.

Overview of required relevant options

Instrument#1
e option GPS (R&S SMBV-K44)
e GNSS global option R&S SMBV-K91 (Extension to 12 Satellites)

e generation of more than 12 satellites requires additionaly GNSS global option R&S
SMBV-K96 (Extension to 24 Satellites)

e option Phase Coherence (R&S SMBV-B90)

Instrument#2
e option GLONASS (R&S SMBV-K94)
o GNSS global option R&S SMBV-K91 (Extension to 12 Satellites)

e generation of more than 12 satellites requires additionaly GNSS global option R&S
SMBV-K96 (Extension to 24 Satellites)

e option Phase Coherence (R&S SMBV-B90)

In this description, only the GNSS related settings are discussed. For detailed information
on cabling and required configuration, refer to:

e R&S SMBV Operating Manual, section "Synchronous Signal Generation"
e Application Note 1GP67 "Phase Adjustment”

The figure 2-5 provides an example of test setup. The two instruments are connected to
work in master-slave mode and the local oscillators (LO) are coupled. The first instrument
provides the second one with its system clock, trigger, reference and LO signals.
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Fig. 2-5: Example: Connecting two R&S SMBYV to generate GNSS signal using common RF frequency

6 The following lists only the required task related settings.

1. In the Instrument#1, perform the required steps according to General Workflow and
configure the instrument to generate GPS signal with 12 or more satellites and "RF
Band > L1/E1" (see also figure 2-1).

a) Select "GPS > Hybrid Configuration > Use Common RF Frequency > ON".
b) Execute "GPS > Update RF Frequency".

The value in the "Frequency" display in the header of the instrument is set to 1.58565
GHz. The GPS signal is however modulated on the GPS frequency L1 = 1.57542
GHz.

2. In the Instrument#2, perform the required steps according to General Workflow and
configure the instrument to generate GLONASS signal with 12 more satellites and
"RF Band > L1/E1".

a) Select "GLONASS > Hybrid Configuration > Use Common RF Frequency >
ON".
b) Execute "GLONASS > Update RF Frequency".
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2.10

2101

2.10.2

2.10.21

Functional Overview of the Basic Offline GNSS

The value in the "Frequency" display in the header of the instrument is set to 1.58565
GHz. The GLONASS signal is however modulated on the GLONASS frequency L1
=1.602 GHz.

Functional Overview of the Basic Offline GNSS

This chapter gives an overview of the options GPS (R&S SMx/AMU-K244), Galileo (R&S
SMx/AMU-K266) and GLONASS (R&S SMx/AMU-K294) .

Single-satellite GNSS signal

R&S WinlQSIM2 calculates a single satellite GNSS signal, where static satellites with
constant Doppler shifts are provided for simple receiver test, like receiver sensitivity,
acquisition and tracking test, etc. production tests. Selection and configuration of any
localization data, such as receiver location for instance, is not enabled.

A generic workflow is described in chapter 2.10.2.1, "Generating an one-satellite static
generic GNSS signal with R&S WinlQSIM2", on page 34.

Typical Offline Workflow

This chapter provides some examples of typical workflows, working with option GPS
(R&S SMx/AMU-K244).

Generating an one-satellite static generic GNSS signal with R&S WinlQSIM2

The generic workflow for generating a GNSS Satellite (GPS, Galileo or GLONASS) signal
with R&S WinlQSIM2 and saving it as a waveform is as follow:

1. Execute "Set To Default" to adjust the instrument's settings to a standard set of oper-
ating conditions.

2. Select the required "RF Band".
3. Select an arbitrary data or "Real Navigation Data" as "Data Source".

4. When using "Real Navigation Data", use the "Almanac > Almanac File" function and
choose an almanac file.
The navigation message will be automatically formed to be conforming to this alma-
nac file.

5. Adjust the "Oversampling" parameter to increase or decrease the sample rate used
to generate the GNSS Satellite Signal

6. Adjust the "Duration of Satellites Simulation".

7. Adjust the date and the simulation time (GNSS Mean Time).

|
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2.10.2.2

8.

10.

Functional Overview of the Basic Offline GNSS

Select "Satellite Configurations" and configure the satellite as required, e.g. "Space
Vehicle ID (SV-ID)" and "Doppler Shift".

For disabled "Real Time Navigation Message", the "Initial Code Phase" and the
"Frequency Number" of the GLONASS satellites can be configured.

Tip: For Galileo satellites, enable "BOC(1,1)" modulation instead of "CBOC(6,1)" to
reduce the sample rate required to simulate a certain period of time.

Set "State > ON" to enable the GNSS Satellite signal generation.

Select the "Generate Waveform File" to save the GNSS Satellite signal to a waveform
file.

Loading and Processing a GNSS Waveform in the ARB of the R&S Signal Generator

The generic workflow for loading and processing of GNSS waveform is as follow:

1.

Enable the R&S WinlQSIM2 to generate a one-satellite static generic GNSS signal
with constant Doppler shift and generate a waveform file.

Connect the R&S WinlQSIM2 to the R&S Signal Generator.

Transfer the waveform file. For detailed description, refer to the R&S WinlQSIM2
Software Manual.

Load the waveform in the ARB of the R&S Signal Generator.

While loading a waveform in the ARB menu, a message is displayed, that states the
frequency used during signal generation ("Resulting Frequency").

Tip: Another possibility is to find out the carrier frequency is to use "ARB Waveform
Info".

Note: The carrier frequency of a R&S Signal Generator that processes a waveform
generated with the R&S WinlQSIM2 has to match the value of the parameter Result-
ing Frequency.

Select the FREQ key to set the frequency in the header of the instrument to the
resulting frequency of the generated waveform.

Set the "ARB State" to "ON" to enable signal processing.

The R&S Signal Generator processes the GNSS signal generated by the R&S
WinlQSIM2.

|
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3 User Interface

The instrument may be equipped with different satellite navigation options. To access
the available satellite standards, select "Baseband block > Satellite Navigation" and
select the desired satellite standard, e.g. GPS.

To simplify the description, the selected satellite standard is referred as an "entry
standard".

Since most of the parameters provided for configuration are similar and do not depend
on the entry standard, this description uses the SW option GPS/A-GPS (R&S SMBV-
K44/-K65) and the GNSS global options R&S SMBV-K91/-K92/-K96 (Extension to 12
and 24 Satellites/tGNSS Enhancements) as a reference.

Satellite standard dependent settings are described separately or the differences are
explicitly stated.

The GNSS implementation in the R&S WinlQSIM2 is a simplified offline version of
the real-time one and provides the capability to generate an one-satellite generic
signal. Therefore the relevant parameters are adjusted accordingly in R&S WinlQ-

SIM2. You find the differences explicitly stated in the description.

3.1 GNSS Main Dialog

[ Satellite Navigation — The dialog is split into several sections for configuring the standard. The choice of sim-
giﬁ[izo ulation mode determines which displays and parameters are made available in the lower

section.

The upper section of the menu is where the GNSS digital standard is enabled, the default
settings are called and the simulation mode is selected. Buttons lead to the submenus

for loading and saving of the GNSS configuration, as well as to the sub-menus for con-
figuring the clock, marker and trigger parameters.

State
Set To Default Save/Recall |
Data List Management... | Update RF Frequency And Level |
RF Band |L1/E -
Test Scenario IUser Defined j
Sirnulation Mode IAutn Localization j
Hybrid Configuration... | GPS,GALILED
Trigger/Marker. .. | Auto
Ruming >
Clock. .. | Internal
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For in the real-time solution, the "Localization Data" dialog section is where the satellite
signals are configured corresponding to a 'real’ location which can be selected by the

user.
Localization Data

Geographic Location I‘u"u’aypuints j
Select Waypoint File_.. Melbourne
Read Out Mode |Cyclic ~|
Position Farmat |DEG-MIN:-SEC =
Altitude | 1000|m -
Latitude | 37°| 48| 59.987 " [South -]
Longitude | 144 °| o7 *[ 59.970 " |East -]

The "Navigation Data" menu section is where the data source for navigation information
is selected and the data indicated (in case of real navigation data).

Navigation Data
Data Source IReaI Navigation Data j
Almanac/RINEX. .. | Time Conversion Config. .. |
System Time IUTC j
Date [dd.mm_yyyy] I 13.07.2008
Time [hh:mm:ss.5] I 17:04:00.000

The button in the lower section leads to the submenu for configuring the satellite signals.

Additional buttons lead to dialogs for generating the assistance data and displaying the
"Real-Time S.P.O.T.".

Satellite Configurations._. | Real-Time SP.OT. . |

Assistance Data Generation... |

3.1.1 General Settings for GNSS Simulation

The upper section of the menu is where the GNSS digital standard is enabled, the default
settings are called. Buttons lead to the submenus for loading and saving the GNSS con-
figuration.

State
Enables/disables the GNSS signal simulation.

Enabling this standard disables all the other digital standards and digital modulation
modes.

For R&S SMBYV instruments, a continuous GNSS signal is generated for up to 24 satellites
in real time mode. The maximum number is determined by the parameter Maximum
Number of Satellites and the maximum value depends on the installed SW options.
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For R&S WinlQSIM2, a time limited GNSS signal is generated for one satellite in offline
mode. The time limited GNSS Signal is continuously played and repeated in the ARB of
the vector signal generator. In this case, the "Restart" marker may be helpful to trigger a
GNSS receiver module when simulating an offline generated GNSS Signal.

Note: Enabling the standard sets automatically the "Frequency" and "Level" displayed in
the header of the instrument according to the selected settings, e.g. "RF Band" and "Total
Power" at the simulation start time!

SCPI command:
<subsystem>:STATe on page 114

Set to default
Calls the default settings. The following table gives an overview of the settings. The preset
value for each parameter is specified in the description of the remote-control commands.

Note: The RF Frequency and level are preset by means of the Update RF Frequency
button.

Parameter Value
State Not affected by Set to default
RF Band L1/E1
Simulation Mode Static

Almanac

GPS_SEM585/GAL_Yuma585/GLO_585.ag|

Oversampling

(R&S WinlQSIM2)

Duration of Satellite Simulation 2
1s
Data Source PRBS9

System Time

Time basis of the entry standard

Hybrid Configuration

GPS only, Galileo only or GLONASS only depending
on the entry standard

Satellite configuration

Maximum Number of Satellites

1

State satellite 1

On

Save GPS Settings
File Manager...

Standard GPS, Galileo or GLONASS (depending on the entry
standard)
Signal C/A, E1-DEF or R-C/A (depending on the entry stand-

ard)

SCPI command:

<subsystem>:PRESet on page 114

Save/Recall

Calls the "Save/Recall" dialog.

From the "Save/Recall" dialog the "File Select" windows for saving and recalling GNSS
configurations and the "File Manager" can be called.

|
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Configurations are stored as files with the predefined file extension * .gps, *.gali
leo and * .glonass respectively. The file name and the directory they are stored in are
user-definable.

The complete settings in the dialog are saved and recalled.

"Recall GNSS Opens the "File Select" window for loading a saved GNSS configura-
setting"” tion.
The configuration of the selected (highlighted) file is loaded by pressing
the "Select" button.

"Save GNSS Opens the "File Select" window for saving the current GNSS signal
setting" configuration.
The name of the file is specified in the "File name" entry field, the direc-
tory selected in the "Save into" entry field. The file is saved by pressing
the "Save" button.
The "Fast Save" checkbox determines whether the instrument performs
an absolute or a differential storing of the settings. Enable this function
to accelerate the saving process by saving only the settings with values
different to the default ones. "Fast Save" is not affected by the "Pre-
set" function.

"File Manager" Calls the "File Manager".
The "File Manager" is used to copy, delete and rename files and to
create new directories.
SCPI command:
[ :SOURce<hw>] :BB:GPS:SETTing:CATalog on page 117
[ :SOURce<hw>] :BB:GALileo:SETTing:CATalog on page 116
<subsystem>:SETTing:STORe on page 117
<subsystem>:SETTing:STORe: FAST on page 117
<subsystem>:SETTing:LOAD on page 117
<subsystem>:SETTing:DELete on page 118

Data List Management
Calls the "Data List Management" dialog used to create and edit a data list.

= Data List Management

Dala List.. | Non

Edit Data List... | None

All data lists are stored as files with the predefined file extension * .dm igd. The file
name and the directory they are stored in are user-definable.

Note: All data lists are generated and edited by means of the SOURce : BB : DM subsystem
commands. Files containing data lists usually end with *.dm_iqgd. The data lists are
selected as a data source for a specific function in the individual subsystems of the digital
standard.

Generate Waveform File
(R&S WinIQSIM2 only)

Calls the "Generate Waveform" menu. This menu is used to store the current GNSS
signal as ARB signal in a waveform file.

|
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The file can be loaded in the ARB menu and processed as multi carrier or multi segment
signal. The file name is entered in the submenu. The file is stored with the predefined file
extension * .wv. The file name and the directory it is stored in are user-definable.

See also section chapter 2.10.2.1, "Generating an one-satellite static generic GNSS sig-
nal with R&S WinlQSIM2", on page 34" and section chapter 2.10.2.2, "Loading and Pro-
cessing a GNSS Waveform in the ARB of the R&S Signal Generator", on page 35.

SCPI command:
<subsystem>:WAVeform:CREate on page 119

Update RF Frequency
(R&S SMBYV only)

Sets the RF Frequency level in the "Frequency" display in the header of the instrument
to the resulting frequency. The RF Frequency is calculated automatically depending on
the selected RF Band, on the entry standard and on the enabled hybrid standards.

Note: RF Frequency vs RF Band.

e For hybrid signals with overlapping carrier frequencies, e.g. GPS and Galileo in the
L1/E1 upper RNSS band (see figure 2-1), the RF frequency is the carrier frequency
L1 =E1=1.57542 GHz.

e For hybrid signals with different RF Frequencies, e.g. GPS and GLONASS in the L1/
E1 upper RNSS band, the resulting RF frequency is located between the GPS L1
and the GLONASS L1 frequency.

SCPI command:
<subsystem>:PRFFrequency on page 115

RF Band
Determines the RF band, i.e. the upper or lower RNSS band (see figure 2-1).
The different satellites will be modulated on their corresponding standard carrier fre-

quencies, e.g. 1.57542 GHz for GPS and Galileo and 1.602 GHz for Glonass on the upper
RNSS band (L1/E1).

Navigation Standard | "RF Band" Carrier Frequency, GHz Required SW Option

GPS L1 1.57542 R&S SMBV-K44/-K244
L2 1.2276

GALILEO E1 1.57542 R&S SMBV-K66/-K266

GLONASS L1 1.602 R&S SMBV-K94/-K294
L2 1.246

SCPI command:
<subsystem>:RFBand on page 115

Test Scenario
(R&S SMBYV instruments only)

Selects a predefined A-GPS test scenario. The available test scenarios depend on the
installed SW options.
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All parameters (simulated position, satellite configuration, AlImanac, navigation data, etc.)
will be set according to the selected test scenario.

The selection "User Defined" enables the configuration of all parameters.

Refer to table 2-3 for an overview of the currently supported predefined A-GPS test sce-
narios.

SCPI command:
[ :SOURce<hw>] :BB:GPS:ATSCenario on page 115

Simulation Mode
Sets the simulation mode.

Note: Refer to table 2-1 for an overview of the supported functionality per simulation
mode. Some functionality require additional options.

"Static" The satellite signals are configured by the user.
See also chapter 2.8.2, "Generating GNSS Signal for Simple Receiver
Tests (Static Mode)", on page 25 for R&S SMBYV instruments.
For WinlQSIM2, see chapter 2.10.2.1, "Generating an one-satellite
static generic GNSS signal with R&S WinlQSIM2", on page 34.

"Auto Localiza- (R&S SMBYV only)

tion" The satellite signals are configured corresponding to a 'real' location
which can be selected by the user.
Four satellites will be selected depending on the selected almanac. For
instruments equipped with option R&S SMBV-K91/-K96, the number of
configurable satellites is extended to 12 resp. 24. The number of con-
figurable satellites is adjusted with the parameter Maximum Number of
Satellites.
In this localization mode, a new satellite will be exchanged in real-time
with a current one as soon as the elevation of the latter is less then the
selected Elevation Mask or a new satellite constellation with better
PDOP is found.
The ephemerides are extracted from the almanac and displayed in the
Navigation Message Configuration dialog. The ephemeris data of all
satellites are updated automatically and projected automatically to
ensure that the age of the ephemeris is within the allowed time span.
Whenever a new almanac is selected, the start time of the simulation
will be set to the almanac's TOA (Time of Application).
See also chapter 2.8.3, "Generating GNSS Signal with Automatic
Dynamic Exchange of the Satellites (Auto Localization
Mode)", on page 25.
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"User Localiza- (R&S SMBYV only)

tion" User localization mode enables the configuration of the satellites con-
stellation at the beginning of the simulation and editing it in real-time,
i.e. satellites can be enabled or disabled in real-time and without inter-
ruption of the signal generation.
For instruments equipped with assistance option (e.g. R&S SMBV-
K65), this mode additionally enables the configuration of all parameter
of the Navigation Message, the generation of assistance data and the
loading of RINEX files.
This mode is useful for the generation of A-GPS test signals different
than the standardized ones (see chapter 2.8.5, "Generating A-GPS
Custom Build Scenarios (User Localization Mode)", on page 26).

SCPI command:
<subsystem>:SMODe on page 115

Oversampling
(R&S WinlQSIM2 only)

Determines the upsampling factor.

A higher upsampling factor improves the filtering but increases the waveform size pro-
portionally. This leads to limitation for the maximum Duration Of Satellite Simulation.

SCPI command:
<subsystem>:FILTer:0SAMpling on page 118

Duration Of Satellite Simulation
(R&S WinlQSIM2 only)

Determines the duration of the satellite simulation.
The resulting duration of the simulation is calculated as follow:

Duration of Satellite Simulation

Duration of Simulation = . W

F Carrier

where Fcrier is the frequency selected with the parameter "RF Band" on page 40.

The maximum duration of satellite simulation depends on the "Oversam-
pling" on page 42 and the ARB memory size of the connected instrument.

SCPI command:
<subsystem>:DURation on page 118

Hybrid GNSS Configuration
(R&S SMBV only)

Opens the Hybrid GNSS Configuration dialog for enabling hybrid configuration and
selecting the almanac/RINEX files per navigation standards.

If a hybrid configuration is enabled, the name of the selected GNSS navigation standard
is displayed next to the button.
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Trigger/Marker, Marker

Calls the menu for selecting the trigger source, for setting the time delay of an external
trigger signal and for configuring the marker signals (see chapter 3.12, "Trigger/Marker/
Clock Settings", on page 103). For R&S SMBYV instruments, the currently selected trigger
source is displayed to the right of the button.

Note: The trigger and clock functions are available for R&S SMBYV instruments only.

SCPI command:
n.a.

Arm
(R&S SMBV only)

Stops signal generation. This button appears only with "Running" signal generation in the
"Armed_Auto" and "Armed_Retrigger" trigger modes.

Signal generation can be restarted by a new trigger (internally with "Execute Trigger" or
externally).

SCPI command:
<subsystem>:TRIGger : ARM: EXECute on page 204

Execute Trigger
(R&S SMBV only)

Executes trigger manually. A manual trigger can be executed only when an internal trig-
ger source and a trigger mode other than "Auto" have been selected.

SCPI command:
<subsystem>:TRIGger:EXECute on page 205

Clock
(R&S SMBYV only)

Calls the menu for selecting the clock source and for setting a delay (see chapter 3.12,
"Trigger/Marker/Clock Settings", on page 103).

SCPI command:
n.a.

Localization Data

(R&S SMBV only)

The "Localization Data" section is where the satellites signal are configured correspond-
ing to a 'real' "Geographic Location" which can be selected by the user.

Geographic Location
Selects the geographic location of the GPS receiver.

"User Defined" Enables the definition of the "Latitude”, "Longitude" and "Altitude" of the
GPS receiver with fixed position in the ECEF WGS84 coordinate sys-
tem.

|
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"Waypoints" (requires option GNSS Enhancements R&S SMBV-K92)

Enables the selection of a moving scenario, i.e. the simulation of moving
receiver. Predefined or user waypoint files can be loaded. The param-
eters "Latitude", "Longitude" and "Altitude" are set according to the first
simulated position defined in the waypoint or NMEA file.

For more information, see chapter 2.6.1, "Moving Scenar-

ios", on page 21 and chapter A, "Movement Files", on page 214.

For information about the current position of the receiver, open the
Real-Time S.P.O.T. display and check the parameter "Receiver Loca-
tion" or the displayed receiver trajectory ("Map View").

"City" Selects one of the predefined fixed geographic locations (see

table 3-1).

The parameters "Latitude", "Longitude" and "Altitude" are set according
to the selected position.

SCPI command:

Table 3-1: Coordinates of the Simulated Predefined Positions

Continent City Latitude Longitude Altitude

America New York 40.7142 -74.0064 Tm
San Fran- 37.8194388888 -122.4784944 35m
cisco

Asia Beijing 39.905555555555 | 116.391388888888 | 60 m
Seoul 37.5515 126.987794444444 | 265 m
Singapore 1.3113111111111 | 103.826852777777 | 110 m
Taipei 25.022344444444 | 121.514758333333 | 10 m
Tokyo 35.683861111111 | 139.745058333333 |45 m

Australia Sydney -33.8833 151.2167 3m

Europe London 51.500625 -0.1246222 22m
Moscow 55.752222 37.615556 200 m
Munich 48,150 11,5833 508 m
Paris 48.8584 2.29462777777777 | 66 m

<subsystem>:L0Cation:CATalog on page 120
<subsystem>:L0Cation[:SELect] on page 120

Select Waypoint File ...
This function is available only for "Geographic Location" set to Waypoints.

Calls the "Select Waypoint File" dialog to select predefined waypoint files. A waypoint file
is description of a moving scenario that may have different forms, like for example a
sequence of positions or vector arc movement. A waypoint file must have the exten-
sion . txt or .nmea.

05
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See also chapter A, "Movement Files", on page 214 for detailed description of the way-
point file's format and chapter 2.8.12, "Handling NMEA Files", on page 31.

SCPI command:
<subsystem>:L0Cation:WAYPoints:FILE on page 120

Read Out Mode
This selection is available only for "Geographic Location" set to Waypoints.

Defines the way the waypoint file is to be read.

The receiver trajectory can be observed in the "Map View" on the Real-Time S.P.O.T.

display.

"Cyclic" The waypoint file is read out cyclic.
Using this read out mode is only recommended for waypoint files that
describe a circle moving scenario or moving scenario in which the start
and the end point are close to each other.

"One Way" The file is read out only once.
By reaching the end of the file, the last described position is assumed
to be a static one.

"Round Trip" By reaching the end of the file, the file is read out backwards.

SCPI command:
<subsystem>:L0OCation:WAYPoints:ROMode on page 121

Location Coordinates

In the ECEF WGS84 coordinate system, a geographic location is identified by three
coordinates, the altitude, latitude and longitude. The last two can be displayed in decimal
or DMS format. The display format is determined by the parameter "Position Format".

Parameter Description

"Position Format" Sets the format in which the Latitude and Longitude are displayed.

e "DEG:MIN:SEC"
The display format is Degree:Minute:Second and Direction, i.e.
XX°XX'XX.XX" Direction, where direction can be North/South and
East/West.

e  "Decimal Degree"
The display format is decimal degree, i.e. +/-XxX.xXxxxx°, where "+" indi-
cates North and East and "-" indicates South and West.

"Altitude”" Sets the geographic altitude of the reference location in meters above sea level.
"Latitude" Sets the latitude of the reference location.
"Longitude" Sets the longitude of the reference location.

The altitude, latitude and longitude are only configurable for user defined geographic
locations. If a value other than "User Defined" is selected in the "Geographic Location"
field, these fields are read only.

SCPI command:

to enter the coordinates in Degree:Minute:Second format
<subsystem>:L0Cation:COORdinates:DMS on page 122

to enter the coordinates in decimal degree format
<subsystem>:L0Cation:COORdinates:DECimal on page 121
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3.1.3 Navigation Data

The "Navigation Data" section is where the data source for navigation information is
selected and the data indicated (in case of real navigation data).

Data Source
Selects data source for the navigation information.

Navigation data play an extremely important role, since they are essential for calculating
the positions of the four satellites, which are the minimum prerequisite for localization
purposes. It also contains the information about the currently valid space vehicle IDs.

Arbitrary data are supported only in "Static" mode. In "Auto Localization" and "User
Localization" mode, "Real Navigation Data" is pre-selected and no other data source can

be selected.
"Real Naviga- "Real Navigation Data" (almanac/RINEX) can be downloaded from the
tion Data" internet and stored on the hard disk of the generator. If required, re-

configure manually the downloaded files.

The Galileo satellite constellation is not yet in orbit. Hence, no almanac
files for Galileo are available. In the R&S SMBYV, some predicted alma-
nacs are provided to simulate the movement of Galileo satellites on their
actual designed orbits.

Use the chapter 3.2, "Hybrid GNSS Configuration”, on page 48 dialog
to select the almanac file per navigation standard.

"PRBSxx/Data Arbitrary data can be used for basic tests on the GPS signals.
List/Pattern” Data sources "PN9", "PN11", "PN15", "PN16", "PN20", "PN21",
"PN23", "ALLO", "ALL1", and "Pattern" are all available.
If the "Pattern" data type is used, the bit pattern is defined in the "Pat-
tern" input box. The length is limited to 64 bits.
"Data lists" are selected in the "File Select" dialog, which is called by
means of the "Data List Management" button.
Signals generated in this way can be recognized by a GPS receiver.
However, since there are no real navigation data on the C/A code, only
the signal level of the simulated satellite(s) can be measured and dis-
played by the receiver.
A signal of this type is usually sufficient for performing simple function
tests.

SCPI command:

<subsystem>:NAVigation:DATA on page 123
<subsystem>:NAVigation:DATA:DSELect on page 124
<subsystem>:NAVigation:DATA:PATTern on page 124

Almanac/RINEX
Opens the Hybrid GNSS Configuration dialog.

One almanac file and one RINEX file per navigation standard can be selected. The avail-
able navigation standards depend on the installed options.

Selection of RINEX files is enabled for "User Localization" mode and requires installed
assistance option of the navigation standard used as an entry standard.

For description of the RINEX file format, see chapter B, "RINEX Files", on page 218.

|
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Time Conversion Configuration
Opens the Time Conversion Configuration dialog.

System Time

Determines the time basis used to enter the simulation start time. Per default, the time
basis of the entry standard is used but the user may choose or switch to a different time
basis at any time. The time is then automatically recalculated and displayed in the
selected time format.

Note: Use the Time Conversion Configuration dialog to configure the parameters, nec-
essary for time conversion between the navigation's standard proprietary time and the
UTC.

SCPI command:
<subsystem>:NAVigation:SIMulation:TBASis on page 125

Date [dd.mm.yyyy]
(enabled for data source "Real Navigation Data" and "System Time" set to UTC or GLO)

Enters the date for the simulation in DD.MM.YYYY format of the Gregorian calendar. The
simulation time is not limited to the almanac week.

In "Auto Localization" mode, the default value of this parameter depend on the selected
almanac file. The retrieved value is the week day corresponding to the TOA of the entry
standard.

SCPI command:
<subsystem>:NAVigation:SIMulation:DATE on page 125

Time [hh:mm:ss:xxx]
(enabled for data source "Real Navigation Data" and "System Time" set to UTC or GLO)

Enters the exact simulation start time in UTC time format.

In "Auto Localization" mode, the default value of this parameter is equal to the TOA of
the almanac that corresponds to the navigation standard used as an entry standard.

SCPI command:
<subsystem>:NAVigation:SIMulation:TIME on page 125

Week Number
(enabled for "System Time" set to GPS or GST)

Enters the week number (WN) the navigation signal is generated for.

The satellite clocks in the GPS and Galileo navigation systems are not synchronized to
the UTC one but use a proprietary time, e.g. the GPS/Galileo System Time. The format
used for these system time basis is week number and Time of Week (TOW). The weeks
are numbered starting form a reference point of time (WN_REF=0), that depends on the
navigation standard. For GPS, the numbering of the weeks started at January 6, 1980
(00:00:00 UTC). For GALILEO, the reference point is the August 22, 1999.

The default value of this parameter is equal to the \Week of the almanac that corresponds
to the navigation standard used as an entry standard.
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Hybrid GNSS Configuration

The parameter is only available if data source "Real Navigation Data" is selected.

SCPI command:
<subsystem>:NAVigation:SIMulation:WNUMber on page 126

Time of Week (TOW)
(enabled for "System Time" set to GPS or GST)
Define the simulation start time within the Week Number.

The Time of Week (TOW) is expressed in number of seconds and covers an entire week.
The value is reset to zero at the end of each week.

SCPI command:
<subsystem>:NAVigation:SIMulation:TOWeek on page 126

Advanced Configuration

Satellite Configurations
Calls the dialog for configuring the satellite data (see chapter 3.4, "Satellite Configura-
tion", on page 54).

Real-Time S.P.O.T.
(enabled for "Localization" mode)

Calls the dialog for real-time display of the current PDOP and HDOP values, display of
the satellites states and position and display of the receiver position (see chapter 3.11,
"Real-Time S.P.O.T.", on page 97).

Assistance Data Generation
(enabled for "User Localization" mode and requires installed assisted option, e.g. Assis-
ted GPS R&S SMBV-K65)

Calls the dialog Assistance Data Generation for generation of assistance data corre-
sponding to the selected "Assistance Mode".

Hybrid GNSS Configuration

The dialog comprises the general settings for GNSS hybrid configuration, such as select-
ing the GNSS standards, and configuring the almanac and RINEX files.

|
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B4 Gps: Hybrid/Almanac Configuration E| |§| E|
Hybnd Configuration
Active GNSS Standards: IGF’S ¥ On I Use Common RF Frequency ¥ On
GALILEO ¥ On Use Military GPS (P) I On
GLONASS I On
Almanac Cenfiguration
Almanac File Week Number | Week Span Time Of Applcability =
GPS -..51s/Gnss/Gps/Aimanac/GRS_SEMS85.ba 1609 07.11.2010- 14.11.2010 16089, 614405
GALLEQ |-Gnss/GaBeofAlmanac/GAL_YumaS585.txt 585 07.11.2010 - 14.11.2010 585, 61200s
GLONASS |---t3/GnssiGlonassiamanaciGLO_585.agl 08.11.2010 10:45:00 -

RINEX Configuration
RREX File State “| ¥ Update UTC and Atmospheric Params

GRS -55/GpsRnexiGPS_Week585 Day0.10n Off

- Import RINEX Files

Activate GNSS Standards
Defines the navigation standards that will be part of the hybrid configuration. Only the
satellites of an enabled standard are configurable in the Satellite Configuration dialog.

The navigation standard of the entry point is always enabled. The further available nav-
igation standards depend on the installed options.

SCPI command:
<subsystem>:HYBRid:<GNSS>[:STATe] on page 127

Use Common RF Frequency

Enable this parameter if several R&S SMBYV instruments are connected to generate
GNSS signal in the same GNSS band (see figure 2-1) and phase coherent signal is
required, e.g. two instruments generating respectively up to 24 GPS and 24 GLONASS
satellites in the L1/E1 RF band.

This feature triggers the instruments to shift the baseband signal in the frequency domain
so that both instruments can use the same RF frequency. The effect is comparable with
enabled hybrid configuration. With correct configured settings, instruments equipped with
hardware option R&S SMBV-B90 generate phase coherent RF signals.

For more information on the required options, connection and configuration steps, refer
to chapter 2.9, "Generating GNSS Signal with Several Instruments (Common RF Fre-
quency)", on page 32.

SCPI command:

<subsystem>:UCRF on page 127

Use Military GPS (P)
The generation of GPS signal modulated by P code requires the additional software
option R&S SMBV-K93.

|
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This parameter is enabled only if GPS standard is activated in the hybrid configuration.
Activate "Use Military GPS (P)" to enable the selection fo P and C/A+P signals in the
Satellite Configuration dialog.

SCPI command:
<subsystem>:UMGPS on page 127

Almanac Configuration

Displays the settings of the selected almanac files per navigation standard. One almanac
file can be selected per navigation standard. Predefined or user almanac files can be
loaded.

The following almanac files are supported:
e GPS and Galileo
— SEM-files with data extension xxx.al3
— YUMA almanac files with data extension xxx.alm

These files describe GPS and Galileo almanacs, whereas xxx denotes the day of a
year.
Note: Current GPS almanac data can be downloaded via the Internet and stored on
the hard disk of the instrument:
U.S.Coast Guard Navigation Center GPS Homepage http://www.navcen.uscg.gov/
GPS/almanacs.htm

e Glonass
Almanac files with data extension xxx.agl
Refer also to the download ftp site for Glonass almanacs: ftp://ftp.glonass-iac.ru/
MCC/ALMANAC/

When an almanac file is selected, the time information of the file (Week, SEM and TOA)
is indicated in the table. If RINEX file is not enabled, the satellite specific information
(ephemeris) is also taken from the almanac.

The SEM and TOA are indicated in Greenwich Mean Time.

Parameter SCPI command

"Almanac File" <subsystem>:NAVigation:ALManac:<GNSS>:FILE on page 130

<subsystem>:SVID:<GNSS>:LIST on page 134

"Week Number"" <subsystem>:NAVigation:ALManac:<GNSS>:WNUMber on page 132

"Week Span"" <subsystem>:NAVigation:ALManac:<GNSS>:DATE:BEGIn on page 129

<subsystem>:NAVigation:ALManac:<GNSS>:DATE:END on page 130

"Time of Applicability <subsystem>:NAVigation:ALManac:<GNSS>:TOAPplicability:
(TOA)"2 TOWeek on page 132

<subsystem>:NAVigation:ALManac:<GNSS>:TOAPplicability:
WNUMber on page 132

"Time of Applicability <subsystem>:NAVigation:ALManac:GLONass:TOAPplicability:
(TOA)" DATE on page 130

<subsystem>:NAVigation:ALManac:GLONass:TOAPplicability:
TIME on page 131

1) "Week Number" and "Week Span": no SCPI| command for Glonass
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3.3

Time Conversion Configuration

2) TOA format for GPS: (WN, TOW) WN_REF (6 Jan 1980 00:00:00 UTC)
TOA format for Galileo: (WN, TOW) WN_REF (22 August 1999 00:00:00 UTC)

RINEX Configuration

Selects and activates one "RINEX File" per navigation standard. Predefined or user
RINEX files can be loaded. Perform "Import RINEX Files" to upload the selected file. The
parameters of the SV IDs included in the selected RINEX file are retrieved from this file.
However, the parameters of SV IDs that are manually added to the satellites constellation
are retrieved from the selected almanac.

Enable the "Update UTC and Atmospheric Parameters" to synchronizes the time con-
version parameters and the atmospheric parameters to the corresponding values
retrieved from the RINEX file.

See chapter B, "RINEX Files", on page 218 for description of the RINEX file format.
See also chapter 2.8.10, "Configuring the Navigation Parameters", on page 29.

SCPI command:
<subsystem>:NAVigation:RINex:GPS:FILE on page 133
<subsystem>:NAVigation:RINex:GPS:STATe on page 133
<subsystem>:NAVigation:RINex:IMPort on page 133
<subsystem>:NAVigation:RINex:UUAState on page 133
<subsystem>:NAVigation:RINex:UFNState on page 134

Time Conversion Configuration

This dialog provides the settings necessary to configure the time conversion from a nav-
igation standard (GPS, Galileo or GLONASS) to UTC. The conversion settings are nec-
essary for switching from one time basis to another.

The time conversion is performed according to the following formula:
turc = (te - delta_t,7c) modulo 86400, where delta_t,;c and tz are as follows:

delta_tUTC = de/ta_t/_S+A0+A1 (tE'Tot+604800(WN-WNOt)) and

te = teps OF tgaiico

|
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Time Conversion Configuration

E# GPS: Time Conversion Configuration

Time Conversion Parameters
GPS-UTC GALLEQUTC | GLONASS-{UTC{SU}+3h) =
A_D 0 0 0
Scale Factor 2*-30 2°-30 2°-31
Scaled Value 0.000000e+00|  0.0000002+00 0.000000=+00
A1 0 0
Scale Factor 2+ -30 2*.50
Scaled Value 0.000000e+00|  0.0000002+00
T_of 21 0
Scale Factor 2712 3600
Scaled Vakie 8.640000e+04 0.000000e+00
WMot 1810 o =
Leap Second Configuration
Synchronize |
Current Leap Seconds 15
imulate Leap Second Transition ¥ On
Mext Leap Second Date I 08.11.2010
Leap Sign +1 =
UTC - UTC{SU)
UTC(SU) Reference Date I 08.11.2010
A0 I 2 x2~10= 0.002 0s
Al I 0 x2%16 = 0.000 000s/msd

N\ The GNSS implementation in the R&S WinlQSIM2 is a simplified offline version of the

/ real-time one and provides the capability to generate an one-satellite generic signal.
Therefore the time conversion parameters table is adjusted accordingly to one satellite
in R&S WinlQSIM2. You find the differences explicitly stated in the description.

Time Conversion Parameters

Configuration of the time conversion parameters require software option R&S SMBV-
K92. The time conversion parameters are enabled only in "User Localization" and
"Static" modes.

The basis for the time conversion is the UTC. The parameters of each of the navigation
standards are set as an offset to the UTC.

To retrieve the time configuration parameters from an imported RINEX file, enable the
parameter Update UTC and Atmospheric Parameters.

For better readability, the values of the time correction parameters are input as integer
in the same way as they are included in the satellite's navigation message but the cor-
responding "Scale Factor" and the "Scaled Value" are displayed too.

|
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Parameter Description SCPI Command

"A_0" Constant term of polynomial, A, <subsystem>:NAVigation:TCONversion:
GPS:AZERo on page 135

"A_1" 18t order term of polynomial, A, <subsystem>:NAVigation:TCONversion:
GPS:AONE on page 135

"t ot" UTC data reference Time of Week, t; | <subsystem>:NAVigation:TCONversion:
GPS:TOT on page 136

"WN_t" UTC data reference Week Number, | <subsystem>:NAVigation:TCONversion:

WN; GPS :WNOT on page 136

Leap Second Configuration
The GPS time is not corrected to match the Earth's rotation and does not consider time
corrections that are typical for the UTC, such as the leap second for instance. The UTC
time corrections are performed periodically, the date of the next expected correction is
determined by the parameter "Next Leap Second Date".

As of 2010, the value of the "Current Leap Second", is 15 seconds.

Parameter

Description

SCPI Command

"Synchronize"

Synchronizes the leap sec-
ond according to the simula-
tion time.

<subsystem>:NAVigation:TCONversion:
LEAP:SYNC on page 138

"Current Leap Seconds"

Displays the currently used
leap second.

<subsystem>:NAVigation:TCONversion:
LEAP:SEConds on page 138

"Simulate Leap Second
Transition"

Enables/disables the simula-
tion of the leap second tran-
sition.

<subsystem>:NAVigation:TCONversion:
LEAP:SLSTransition[:STATe] on page 137

"Next Leap Second
Date"

Determines the date of the
next UTC time correction.

<subsystem>:NAVigation:TCONversion:
LEAP:DATE on page 137

"Leap Sign"

The time correction is per-
formed in steps of one sec-
ond. One second may be
added to or subtracted from
the current leap second
value.

<subsystem>:NAVigation:TCONversion:
LEAP:SIGN on page 138

UTC-UTC(SU)

(for GLONASS satellites)

The Universal Time Coordinate (UTC) as used for GPS and Galileo can have a phase
shift and a frequency drift compared to the Russian UTC basis (UTC(SU)). These settings
are provided for configuration of the UTC differences UTC - UTC(SU) as transmitted by

GLONASS satellites.
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3.4

Satellite Configuration

Parameter Description SCPI Command

"UTC(SU) Ref- | Indicates the UTC-UTC (SU) time <subsystem>:NAVigation:TCONversion:

erence Date" conversion reference date. UTCSu:DATE on page 137

"A_0" Constant term of polynomial Aq (vir- | <subsystem>:NAVigation:TCONversion:
tual) UTCSu:AZERo on page 137

"A_1" 1t order term of polynomial, A (vir- | <subsystem>:NAVigation:TCONversion:
tual) UTCSu:AONE on page 136

The Glonass satellites transmit the offset between GPS and GLONASS system time as
part of their navigation message. They assume only a delay and no frequency drift. The
time offset is calculated as following:

GPS - GLONASS = "GPS - UTC" + "UTC - UTC(SU)" - "GLONASS -
(UTC(SU) + 3h)"™ - 3h

For hybrid configuration with activated GLONASS satellites, this GPS — GLONASS time
offset is maintained constant by automatically adjusting the "GPS-UTC" drift parameters
("A_1","T_ot" and "WN_ot") while changing the "UTC — UTC(SU)" parameters.

Satellite Configuration

In the "Satellite Configuration" dialog, the signal simulation of up to 24 satellites can be
activated and configured. The maximum number of the configurable satellites depends
on the installed options.

The GNSS implementation in R&S WinlQSIM2 is a simplified offline version of the real-
time option. The offline version provides the possibility to generate an one-satellite
generic signal, i.e. only 1 satellite can be activated and configured.

In the following description, the relevant parameters are adjusted accordingly in R&S
WinlQSIM2. You find the differences explicitly stated in the description.
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Satellite Configuration

¥ GPS: Satellite Configurations

Power Mode IAuto v| Ref Power |—120.DD|dBm vI Elevation Mask |5° -I
Ref Satellite |1 vl Total Power -110.79 dBm | Initial HDORP/PDOP 1187225

Get Optimal Constellation | Satellites Power Tuning... | Atmospheric Config... |

Satellites
[ On

Global Ephemeris Real-Time Projection — Satellite 4 —

Maximum Number Gf Sateliites I__,12 ~[| Standard Chip Rate 1.023 000 00 MHz
Modulation BFSK
. Power
State | St d = SV | e Mavigation... | Multipath. .. |
aps  |lcmePa| 19 000§ pyration (Elev. > 59) 04:25:55
GALILEQ | E1-DEF | 23 1.32
clonass T rem T 3 263 [ Pseudorange | 21063086021 |m -]
GPS CiA 23 -014 W Pseudor. Bias I D.DDUIm j
GALLEO | E1-DEF | 9 0.95 ) ; .
Sonass | roa | 8 5gn [ Time Shi | 71874.847 | Chips ~|
GPs P 3 -337 | Doppler Shift | 204557 [kHz -]
GALLED | E1-DEF | 2 -0.20
Init. Carr. Phase | 5.54
GALILEO | E1-DEF | 0.78
CLONASS | R-CIA 22 3372 Res. Start Freq. 1.575 422 045 57 GHz
GALLEO | E1-DEF | 24 Res. Start Chip Rate 1.023 001 33MHz
cpanl ne | ros A 29

3.41

Power Configuration

The power settings in the upper part of the dialog are relevant only for R&S SMBYV instru-
ments. Section "Satellites" applies also to WinlWQSIM, however, only one satellite can
be configured.

This section comprises the power settings. The dynamic power control concept is based
on two power modes, the "Auto" and the "User" mode. Use the auto mode if a dynamic
automatic power calculation is preferred. For flexible real time configuration of the power
settings per satellite, enable the user mode.

The table 3-2 gives an overview of the parameters that are considered by the calculation
of the satellites' power levels.

Table 3-2: Overview of the parameters affecting the power level of the GNSS signal

Power Mode | Reference Reference Pseudorange | Inter-Stand- | Additional Relative/Displayed Power of
Power Satellite ard Tuning Power per the individual satellites sig-
Tap nal component
Auto yes yes yes yes yes displays the power level at the
simulation start time
User yes - - - yes yes

The table 3-3 shows how the power levels are calculated depending on the "Simulation
Mode", the "Power Mode" and whether a signal component undergoes multipath or not.
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Table 3-3: Calculating the power levels of the satellite as a function of the "Power Mode" and the "Simulation Mode".

Power Mode/

Simulation Mode

Auto

User

"Static" -

Absolute Powerg,y signa = Ref. Power + Relative
Powersa signal

"Auto Localiza-
tion"

Absolute Powersyy signal = Ref. Power + Power*s,u sig- | -

nal

1)

"User Localiza-
tion"

Absolute Powersay signaiaps = Ref. Power +
Power*sau signal” + Additional Power,py

Absolute Powersay signaiaps = Ref. Power +
Powerg,g signal + Additional Power,py

R Power*say signal « = 20l0g1o(Pseudorangeres sat_o/Pseudorangessignal ) *+ Inter-Stand-
ard Powersy refsat Where 0 represents the start moment of the simulation.

i

The power level displayed in the user inerface represents the power level at the start
moment of the simulation (t0) and is calculated as follow:

Displayed Powerg, signal 1o = 20l0g1o(Pseudorangeres sat_o/Pseudorangesagsignal_o) *
Inter-Standard Powers,y gref.sat

@

The total power of the generated GNSS signal is displayed with the parameter Total
Power.

Example: Power calculation in "User"” power mode for GNSS signal undergoing
multipath propagation

Power calculation for the power settings and Satellite Constellation as shown on fig-
ure 3-1.

Maximum Number Of Satellites |4 'I
Y
State | Standard | Signals | SV-ID P‘:d‘;”
Sat 1 GPS CiA & -1.004
Sat 2 GPS CiA 16 0.00f
Sat 3 GALILED E1-DEF -5.00{
Sat 4 GALILED E1-DEF i\ -10.00

Fig. 3-1: Example: Power Configuration in User Power Mode

o Number of Satellites = 4

e Sat#1: Powergym cia = -1 dB; Multipath = Off

o Sat#2: Powergam, c/a = 0 dB; Multipath = Off

o Sat#3: Powers,us g1.0er = -5 dB; Multipath = On (Additional Powerrypy = -5 dB, Addi-
tional Powerrap4 = -3 dB)

e Sat#4: Powerg,ws g1-per = -10 dB; Multipath = Off

e Reference Power =-115 dBm
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Calculation of the absolute power levels

® Absolute Powerg,uq c/a = Ref. Power + Powerg,g ¢/a + Additional Powerpy = -115
dBm +-1dB =-116 dBm

e Absolute Powerg,y, c/a = Ref. Power + Powers,u, g1.per + Additional Power,; =-115
dBm + 0dB =-115 dBm

e Absolute Powers,ws g1-per Tapit1 = Ref. Power + Powers,ys g1.0er + Additional
Powerrapy = -115dBm + -5 dB + -5 dB = -125 dBm
Absolute Powersaws g1.per Tapte = Ref. Power + Powers,ys g1.0er + Additional
Powerrgpy, =-115dBm + -5 dB + -3 dB = -123 dBm

® Absolute Powerg,us g1.0er = Ref. Power + Powersau, ¢/a + Additional Power,yy =-115
dBm + -10 dB = -125 dBm

Open the "Real-Time SPOT" dialog, set the "Display Type" to "Power View" and compare
the displayed power levels.

E# GPS: Real-Time 5.P.0.T.

Display Type IF'ower View vl

112+

Real-Time Information 114

Time (UTC) 13.07.2008 17:04:36 E -6
Rec Loc 144.966443° -37.8101592° 100.0m % 118
HDOP / PDOP 1.56 / 2.40 E -1207
z 122

[=] J

o 12

126

128

13 g6 @16 E14 E17

Space Vehicles

o it TN

The power level are displayed sorted per navigation standard and in ascending order of
the SV-ID.

Example: Power calculation in "Auto" power mode

Power calculation for the power settings and Satellite Constellation at the simulation start
time as shown on figure 3-2.

Maximum MNumber Of Satellites |4 'I
-
State | Standard Signals | Sv-D Pfd‘;er
Sat 1 GPS CiA & 0.50
Sat 2 GPS CIA 16 0.00|
Sat 3 GALILEO E1-DEF 14 -0.63
Sat 4 GALILED E1-DEF 1 -0.81

Fig. 3-2: Example: Power Configuration in Auto Power Mode
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Note: The power values displayed in "Auto" power mode correspond to the start of the
simulation (t0). The power levels change automatically as function of the satellite-
receiver distance but the display is not updated.

Tip: Open the "Real-Time SPOT" dialog and set the "Display Type" to "Power View". The
displayed power levels are updated in real-time.

Power levels at the beginning of the simulation (t=t0):

Reference Power = -115 dBm

The Reference Power is the nominal power of the Reference Satellite at the start time
and location; the power of all other satellites are simulated as relative power to the
power of the reference one.

Reference Satellite = Sat#2

Number of Satellites = 4

Sat#1: Displayed Powerg,w c/a = 0.5 dB; Multipath = Off

Sat#2: Displayed Powergauy, £1.0er = 0 dB; Multipath = Off; Pseudorangegessat 10 =
23230064.433 m ) )
Sat#3: Displayed Powerg,u g1.per = -0.63 dB; Multipath = Off

Sat#4: Displayed Powerg,us c/a = -0.61 dB; Multipath = Off

Inter-Standard Power Tuninggps c/a-caL e1-per = -1.5 dB , i.e. the Displayed Power
levels of the Galileo satellites are internally boosted with 1.5 dB.

Calculation of the absolute power levels at the beginning of the simulation (t=t0):

Absolute Powerg,w1 c/a = Ref. Power + Displayed Powerg,gq c/a =-115 dBm + 0.5dB
=-114.5 dBm

Absolute Powerg,u, ¢/a = Ref. Power =-115 dBm

Absolute Powerg,ws g1.per = Ref. Power + Displayed Powerg,us g1.0er = -115 dBm +
-0.63dB =-115.63 dB

Absolute Powerg,uy g1.0er = Ref. Power + Displayed Powers,ys ca =-115dB +-0.61
dB =-115.61dB
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Open the "Real-Time SPOT" dialog, set the "Display Type" to "Power View" and compare
the displayed power levels.

E# GPS: Real Time 5.P.0.T.

Display Type IF'Uwer View 'I

Real-Time Information
Time (UTC) 13.07.2008 17:04:06)

Rec Loc 144 96644 3° -37.816441° 100.0m
HDOP / PDOP 1.56 /240

Power {dBm

G5 G16 E14 E17
Space Vehicles

No Muttipath TG

Fig. 3-3: Example: Power levels at the beginning of the simulation

Another way to query the current power levels is by using the corresponding SCPI com-
mand, e.g. see <subsystem>:RT:<GNSS>:SVID<ch>:TAP<us>:POWer:

ABSolute on page 194.

@ The total power of the generated GNSS signal is displayed with the parameter "Total
Power".

Example: Power calculation for mixed signals

Power calculation for the power settings and Satellite Constellation at the simulation start
time as shown on figure 3-4.

Maximum Number Of Satellites |4 - l

Power | =

State | Standard Signals | SVHD JdE

Sat 1 GRS (Cla+Pa | 28 -1.3
Sat 2 GALLED E1-DEF 21 0.00
Sat 3 GLONASS R-Ci& 1 -5.39
Sat 4 GRS C/A 4 -2.14

Fig. 3-4: Example: Power Configuration with Mixed Signal
This example focus only on the power calculation of the mixed signal.

e Power Mode = User
Number of Satellites = 4
for all satellites Multipath = Off

o Sat#1: Powerg,w casp = -1.31 dB; Power Reference = C/A; Intra-Standard
Powersau powret = 3 dB, i.e the civilian is boosted with 3 dB compared to the military
signal.

|
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Sat#2: Powersau, g1.oer = 0 dB; Pseudorangeges sat 1o = 23384433.474 m
Sat#3: Powersat#:;_R_C/A =-5.39 dB,
Sat#4: Powergapy ca = -2.14 dB;

Reference Power = -115 dBm

Calculation of the absolute power levels

Absolute Powers, c/a = Ref. Power + Powerg,wy c/a+p + Additional Power,p; = -115
dBm +-1.31 dB =-116.31 dBm
Absolute Powerg,w p = Ref. Power + Powersay cjasp + Additional Power,y + Intra-

Standard Powerg,y powret = =115 dBm +-1.31 dB + -3 dB =-119.31 dBm

Absolute Powersay, g1.0er = Ref. Power + Powerg,y, g1.per + Additional Power,,,y =
-115dBm + 0 dB =-115 dBm

Absolute Powers,us rcia = Ref. Power + Powerg,ws r.c/a + Additional Power,py =
-115dBm + -5.39 dB = -120.39 dBm

Absolute Powers,s c/a = Ref. Power + Powerg,us cia + Additional Power,py = -115
dBm + -2.14 dB = -117.14 dBm

Open the "Real-Time SPOT" dialog, set the "Display Type" to "Power View" and compare

the displayed power levels.

E# GPS: Real-Time S.P.0.T.

Eisplay Type IP{Jwer View - ||

Real-Time Information
Time (UTC) 07.11.2010 17:03:44

Rec Loc 40.714167° -74.00638%° 1.0m
HDOP { PDOP 3A7/4.48

Power {dBm

-1
-1125
=113
-114-
-115-
-118-
-117-
-118-
-119-
-120+
=121+
-122+
=123+
-124+
-125+

G4 G283 E21 R1
Space Vehicles

Civilian Mo MuEipath
IMiEary Mo Mulipath i f T

The power level are displayed sorted per navigation standard and in ascending order of

the SV-ID.

Power Mode

Determines whether the power is calculated automatically or is based on user defined

settings.

e "User" power mode is intended for dynamical configuration of the power of each sat-

ellite separately and manually.
The "User" power mode is enabled in "User Localization" and "Static" modes.

|
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Satellite Configuration

e "Auto" power mode enables an internal dynamical automatic power control. The
power of all satellites is calculated automatically based on the satellite-to-receiver
distance and relative to the relative power of the reference satellite. The Reference
Satellite is simulated as relative 0 dB at the start reference receiver location and at
the simulation start time.

The "Auto" power mode is enabled in "Auto Localization" and "User Localization"
modes.

SCPI command:
<subsystem>:POller : MODE on page 153

Reference Power
Sets the power level that is used as a reference for the calculation of the power level of
the satellites.

e In "Auto" power mode, the "Reference Power" is the power level of the reference
signal component on the Reference Satellite at the start simulation time and at the
start location.

The "Inter-Standard Power Tuning" settings are applied automatically. The power
level of all other satellites are calculated automatically based on this reference power
level for each moment of time depending on the ratio of their dynamic satellite-
receiver distance.

e In"User" power mode, the "Reference Power" represents the power level based on
which all initial satellite power levels are calculated.

SCPI command:
<subsystem>:POlWer :REFerence on page 153

Reference Satellite

Determines the satellite used as a reference for the calculation of the power levels of the
satellites in "Auto" power mode. The power level of this satellite is set to the Reference
Power.

SCPI command:
<subsystem>:POWer: SREFerence on page 154

Total Power

By enabled signal generation, displays the total power of the generated GNSS signal at
a moment of time. The total power is a real time parameter that follows the real time
changes in the absolute power levels of all active satellites.

SCPI command:
<subsystem>:POWer:TOTal on page 154

General Satellites Settings

Use Spreading
(enabled in "Static" mode only)
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Activates/deactivates spreading. When spreading is deactivated the pure navigation data
is modulated onto the RF carrier.

SCPI command:
<subsystem>:SPReading[:STATe] on page 144

Galileo Sat. Modulation
(Galileo in WinlQSIM2 only)

Selects the modulation mode used for modulating the Galileo carrier signal.

Tip: Select BOC(1,1) modulation to reduce the sample rate required to simulate a certain
period of time.

SCPI command:
<subsystem>:GALModulation on page 145

Elevation Mask
(R&S SMBY instruments only)

(enabled for "Auto Localization" and "User Localization"mode)

Sets the satellite's elevation mask, i.e. determines the elevation filter applied during the
"Get Optimal Constellation" process or, while using the Auto Localization mode, used to
filter all low-elevation satellites which are closer to the horizon and may witness in reality
more unwanted multipath effects.

When the elevation decreases below the selected elevation mask, the GPS satellite is
considered as invisible by the receiver and hence the GPS receiver can not use this
satellite for determining its position. The GPS receiver has to search for another satellite
with better visibility.

Automatic dynamic exchange of the satellites is performed in "Auto Localization" only.
The expected time of the next upcoming satellites handover is displayed in the "Real-
Time S.P.O.T." view with the parameter Get Next Handover Time.

While analyzing the generated signal, make sure that the "Satellite Elevation Mask" used
by the signal generation is set to the elevation mask of the GPS receiver.

SCPI command:
<subsystem>:SEMask on page 144

Initial HDOP/PDOP
(R&S SMBV only)

Displays the HDOP (Horizontal Dilution of Precision) / PDOP (Position Dilution of Preci-
sion) of the selected satellite constellation at the beginning of the simulation.

The displayed HDOP/PDOP value is not updated. The dynamic "HDOP" and "PDOP"
calculated on the current satellite constellation is displayed in the Real-Time S.P.O.T.
dialog.

The HDOP can be used as an indication of 2D positioning quality; the PDOP is an indi-
cation of 3D positioning quality. The general rule here is that the smaller the HDOP/PDOP
the better the precision of the position fix will be.

At least four different satellites have to be configured to get a reasonable value; otherwise
-1 will be displayed.
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This parameter is enabled only for "Auto Localization" and "User Localization"mode.

SCPI command:
<subsystem>:HDOP on page 144
<subsystem>:PDOP on page 145

Atmospheric Configuration
(R&S SMBV only)

Opens the Atmospheric Configuration dialog for configuring the ionospheric model and
parameters and the tropospheric parameters per navigation standard.

Get Optimal Constellation
(R&S SMBYV only)

In "User Localization" mode, the satellites are fully configurable. Use this function prior

to and as basis for further configurations and retrieve an optimal satellites constellation

for the selected Almanac/RINEX file, Elevation Mask and the selected Maximum Number
of Satellites.

Note: The retrieved satellite's constellation includes satellites with "State Off", if the num-
ber of satellites with elevation higher than the selected "Elevation Mask" is less than the
selected "Maximum Number of Satellites".

SCPI command:
<subsystem>:GOConstellation on page 145
<subsystem>:RT:0CONstellation on page 200

Satellites Power Tuning
(R&S SMBYV only)

Opens the Satellites Power Tuning dialog for setting the power relation between the
signals of different GNSS standards.

Global Signal Configuration
Enabled in "Auto Localization" mode.

Opens the Global Signal Configurations dialog to determine the type of signal a SV ID
will use in the moment the corresponding satellite becomes visible.

3.4.3 Configuration of the Satellite Constellation

This section comprises the setting of the satellites constellation and the individual settings
of each enabled satellite. The satellite constellation is enabled for configuration in
"Static" and "User Localization" mode.

Global Ephemeris Real-Time Projection
(R&S SMBV only)

Forces ephemeris projection for all satellites, i.e. enables the parameter "Sat# > Navi-
gation Message Configuration > Real-Time Projection" for all satellites.
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Note: "Global Ephemeris Real-Time Projection" has to be disabled, if assistance data
will be generated.

SCPI command:
<subsystem>:SATellite:GRTProjection on page 146

Maximum Number of Satellites

Determines the maximum number of satellites that can be simulated. The minimum
allowed values depends on the selected Simulation Mode. Configurations with one sat-
ellite are allowed only in "Static" mode; "Auto Localization" and "User Localization" modes
require four satellites or more.

Generating the navigation signal with more than 6 satellites is enabled only for instru-
ments, equipped with option R&S SMBV-K91/-K96. The maximum number of satellites
is additionaly limitted by the available hardware resources of the instrument, espessialy
if P-Codes are used in haybrid configurations. Refer to chapter 2.4.1, "Channel
Budget", on page 18 and chapter 2.5, "Realtime Option Extension to 24 Satellites (R&S
SMBV-K96)", on page 20 for detailed description.

The GNSS implementation in the R&S WinlQSIM2 provides to generate only one satellite
signal.

The number of satellites selected determines the number of rows in the Constellation
Table.

SCPI command:
<subsystem>:SATellite:COUNt on page 146

Constellation Table
Comprises the setting of the satellites constellation. These settings are enabled for con-
figuration in "Static" and "User Localization" mode.

Satellite State < Constellation Table
Activates/deactivates the satellite.

Note: In "User Localization" mode, changing the satellites state is performed on-the-
fly and without interruption of the signal generation.

Note: Not enough hardware resources. This error message appears and the satellite is
disabled if the available hardware resources are not enough to generate the desired
signal.

Hybrid configurations, multipath configurations, signals modulated by P code and acti-
vated satellites consume hardware resources. Refer to chapter 2.4.1, "Channel
Budget", on page 18 for description on the how the available hardware resources are
distributed.

SCPI command:
<subsystem>:SATellite<st>:STATe on page 150
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Standard < Constellation Table

Selects the navigation standard the corresponding satellite belongs to. The available
GNSS standards depend on the entry standard, the selected Hybrid GNSS Configura-
tion and the installed options.

SCPI command:
<subsystem>:SATellite<st>:STANdard on page 150

Signal(s) < Constellation Table
Selects the type of signal the corresponding satellite is using.

According to the GPS specifications, the C/A code (f_ca = 1.023 MHz) is provided for
civilian purposes. They are used as spreading codes for the navigation data which is
transmitted at a rate of 50 baud. The carrier L1 or L2 signal can be modulated by C/A
code only, P code only or by both (C/A+P). The modulation used is displayed with the
parameter Modulation.

Note: The generation of GPS signal modulated by P code requires the additional software
option R&S SMBV-K93. The configuration of "P" and "C/A+P" signals is enabled only for
enabled hybrid configuration with GPS navigation standard and activated "Hybrid Con-
figuration > Use Military GPS (P) > On".

Table 3-4: Overview of the supported signals

Band Entry Point Standard Signal minimum Required Option
L1/E1 GPS GPS CIA R&S SMBV-K44, R&S SMBV-
P K244
(CIA+P)QY R&S SMBV-K93
(CIA+P)I"
Galileo Galileo E1-DEF R&S SMBV-K66, R&S SMBV-
K266
GLONASS GLONASS R-C/A R&S SMBV-K94, R&S SMBV-
K294
L2 GPS GPS CIA R&S SMBV-K44, R&S SMBV-
p K244
(CIA+P)QY R&S SMBV-K93
(CIA+P)I"
GLONASS GLONASS R-C/A R&S SMBV-K94, R&S SMBV-
K294

)(C/A + P)Q is the standard transmitted signal on L1 and L2 with C/A lagging P by 90°

phase shift; old generation IIA satellites did not transmit P on L2. The standard mentions
some cases where C/A and P are in-phase on L2 and hence the availability of the con-
figuration (C/A+P)I.

Note: Not enough hardware resources. This error message appears and the satellite is
disabled if the available hardware resources are not enough to generate the desired
signal.
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Hybrid configurations, multipath configurations, signals modulated by P code and acti-
vated satellites consume hardware resources. Refer to chapter 2.4.1, "Channel
Budget", on page 18 for description on the how the available hardware resources are
distributed.

SCPI command:
<subsystem>:SATellite<st>:SIGNal on page 150

SV-ID — Constellation Table
Enters the Space Vehicle ID of the satellite to be simulated. This value is used to generate
the corresponding spreading code.

Note: The SV ID of the GLONASS satellites are with 64 smaller than their PRN number,
e.g to GLONASS satellite R5 corresponds PRN=69.

If "Real Navigation Data" is used, only the valid IDs which are listed in the almanac are
selectable; for arbitrary data, any ID can be selected.

SV ID set to "N.A." indicates a not assigned satellite.
The SV-ID field is highlighted in dark blue color if multipath is activated.

SCPI command:
<subsystem>:SATellite<st>:SVID on page 150

Power — Constellation Table
(R&S SMBYV instruments only)

The meaning of this parameter depends on the selected "Power Mode":

e In"User" power mode, this parameters sets the power offset of the satellite in dB.
The offset determines the power ratio of the activated satellites. Configuration of sat-
ellites power is performed on-the-fly and without interruption of the signal generation.

e In"Auto" power mode, the displayed value is the power level of the satellite at the
start of the simulation (£0). A configured Inter-Standard Tuning is automatically
applied. The power level changes automatically as function of the satellite-receiver
distance (Pseudorange) but the display is not updated. The power is calculated as
follow:

Power*sau signal t = 20l0g1o(Pseudorangeges sat o/ Pseudoranges,psignal 1) + Inter-
Standard Powers,y rersat, Where t0 represents the start moment of the simulation.
The displayed power in "Auto" power mode is then:

Displayed Powers, signai_to = 20l0g1o(Pseudorangeres sat_to/Pseudorangesausignar_to)
+ Inter-Standard Powerg,wy ref sat

For the Reference Satellite, the Inter-Standard Power is allways 0 dB. For the simu-
lation start time (t=t0), the Displayed Power is also 0 dB, because:

Displayed Powergessa sig o = 2010g1o(Pseudorangeges sa o/Pseudorangeres sat o) +
Inter-Standard Powerge sat rersat = 20 l0g1o1 + 0 dB =0 dB

See also chapter 3.4.1, "Power Configuration", on page 55 for information about the

power calculation.

SCPI command:

<subsystem>:SATellite<st>:POWer on page 154

<subsystem>:RT:<GNSS>:SVID<ch>:TAP<us>:POWer:ABSolute on page 194
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Individual Satellite Settings

Comprises the settings of the selected satellite.

N\ The values displayed in this section are the initial values of the parameters at the begin-

/ ning of the simulation or at the time the specific satellite is activated. These values will

be updated internally to implement moving satellites and receivers. However the dis-
played values are not updated.

Standard Chip Rate
Displays the chip rate.

SCPI command:
<subsystem>:SATellite<st>:SCRate on page 149

Frequency Number
(enabled for GLONASS satellites only)

Frequency number indicates the sub-carrier used to modulate the GLONASS satellite.

Depending on the selected Data Source, "Frequency Number" is either configurable or
read only. If the frequency number is read directly from the Almanac file, i.e. if you use
"Real Navigation Data" as data source, frequency number is read only. With "Pattern”,
"PRBS" or "Data List", you can set the value.

SCPI command:
<subsystem>:SATellite<st>:FNUMber on page 147

Modulation
Displays the modulation used for modulating the carrier signal.

SCPI command:
<subsystem>:SATellite<st>:MODulation on page 148

Power Reference
For mixed Signal(s) like "C/A+P", displays the signal used as a reference by power cal-
culation.

The power reference is fixed to "C/A" for mixed signals. For signals modulated only with
the P code, the power reference is "P".

SCPI command:
<subsystem>:SATellite<st>:POWer:RSIGnal on page 154

Navigation...
Opens the chapter 3.8, "Navigation Message Configuration”, on page 75 dialog for
configuring the parameters of the navigation message.

Multipath...
(requires option R&S SMBV-K92)

Opens the Multipath Configuration dialog for configuring the multipath propagation per
satellite.
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Duration (Elev. > 2.5/5/7.5/10°)
(R&S SMBYV only)

This parameter is enabled only for "Localization" mode.

Displays the time the satellite's elevation will be higher than 2.5, 5, 7.5 or 10° starting at
the first simulation moment of the satellite of interest, as selected with the parameter
Elevation Mask. This parameter can be used to get an impression of how long the con-
nected GPS receiver may use this certain satellite for its position fix.

The value is displayed in format hh:mm:ss.

The displayed value is not updated but the elevation of each satellite is constantly moni-
tored. Decreasing the satellite's elevation below the selected elevation mask value is one
of the reasons for the automatic dynamic exchange of satellites. Thus, a change of the

satellite constellation can occur before the initially calculated time elapses.

In "Auto Localization" mode, the expected time of each upcoming exchange is displayed
in the "Real-Time S.P.O.T." view by the parameter Get Next Handover Time.

SCPI command:
<subsystem>:SATellite<st>:DURation on page 147

Initial Code Phase
(enabled only in "Static" mode and for arbitary navigation data source)

Sets the initial code phase.

In R&S WinlQSIM2, the actual simulated resolution for initial code phase depends on the
sample rate. The selected Initial Carrier Phase is internally rounded to a sample. To
increase hte sample rate, use the Oversampling function.

SCPI command:

<subsystem>:SATellite<st>:CPHase on page 148

Pseudorange
Displays the propagation delay from satellite to receiver in meters and is calculated as
follow:

Pseudorange = Time Shift * ¢ / Standard Chip Rate, where cis the speed
of light.

In "Auto" power mode, this parameter affects the calculation of the displayed power level
of the corresponding satellite.

The parameter is enabled for configuration in "Simulation Mode > Static".
In R&S WinlQSIM2, this parameter is forced to 0.

SCPI command:
<subsystem>:SATellite<st>:PRANge on page 149

Pseudorange Bias
(R&S SMBYV instruments only)

Sets a bias to the Pseudorange. The parameter is updated on -the-fly and can be used
to bias the pseudorange of a satellite.
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The parameter is enabled for configuration in "Auto/User Localization" modes.

SCPI command:
<subsystem>:SATellite<st>:PRBias on page 149

Time Shift/ chips
The parameter is enabled for configuration in "Static" mode. In R&S WinlQSIM2, it is
forced to 0.

Displays the propagation delay from satellite to receiver. The time shift is displayed in
chips.

In "Localization" mode, this parameter is not configurable and is set automatically
depending on the simulated Geographic Location and on the satellite's orbit.

SCPI command:
<subsystem>:SATellite<st>:TSHift on page 151

Doppler Shift
The parameter is enabled for configuration in "Static" mode.

Enters the Doppler shift of the simulated signal of the satellite. The simulation of Doppler-
shifted signals can be used to check the receiver characteristics under more realistic
conditions than with zero Doppler.

In "Localization™ mode, this parameter is not configurable and is set automatically
depending on the simulated "Geographic Location" and on the satellite's orbit.

The relevant change to the chip rate of the code is carried out automatically. The currently
valid values for Doppler-shifted carrier frequency and chip rate are displayed under:

® Resulting Start Frequency

® Resulting Start Chip Rate

® Resulting P-Code Chip Rate

SCPI command:
<subsystem>:SATellite<st>:DSHift on page 147

Initial Carrier Phase
The parameter is enabled for configuration in "Simulation Mode > Static".

Sets the initial carrier phase. The parameter is updated automatically in "Auto/User
Localization" modes.

In R&S WinlQSIM2, it is forced to 0.

SCPI command:
<subsystem>:SATellite<st>:ICPHase on page 148

Resulting Start Frequency
Indicates the currently valid values for Doppler-shifted carrier frequency.

The resulting frequency is calculated according to the following:
e GPS, Galileo

fresulting = fband + fDoppIen

where f,,,q4 IS set with parameter RF Band.

e Glonass
fband_L1 =1602 MHZ, fband_LZ =1247 MHz
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k = frequency number
fGIofLLresuItingr MHz = 1602 + ( k* 05625) + fDoppler
fGIo_LZ_resuIting, MHz = 1247 + ( k* 04375) + fDoppIer

SCPI command:
<subsystem>:SATellite<st>:FREQuency on page 147

Resulting Start Chip Rate
Indicates the currently valid values for the chip rate. The relevant change to the chip rate
is carried out automatically if the Doppler shift is changed.
The resulting chip rate is calculated according to the following:
e GPS, Galileo
fresulting = fcode * {1 + fDoppler / fband}s
where fy,,q is set with parameter RF Band and f.yq is fixed to 1.023 MHz.
e Glonass on L1/E1 band
fresulting = fcode * {1 + fDoppler / [fband+ k * 562500 (HZ)]}
e (Glonass on L2 band
fresulting = fcode * {1 + fDoppler /[ fband+ k* 437500 (HZ)]}:

SCPI command:
<subsystem>:SATellite<st>:CACRate on page 146

Resulting P-Code Chip Rate
(R&S SMBYV only)

Indicates the currently valid values for the chip rate of the P-code. The relevant change
to the chip rate of the P-code is carried out automatically if the Doppler shift is changed.

The resulting P-chip rate is calculated according to the following:
fP-resulting = fP * {1 + fDoppIer / fband}
where f,,,q4 IS as set with parameter RF Band and f; is fixed to 10.230 MHz.

SCPI command:
<subsystem>:SATellite<st>:PCRate on page 148

Global Signal Configurations

The dialog displays all available SV ID of each of the enabled GNSS standards according
to the selected almanac. For each available SV ID a signal can be assigned. Refer to
table 3-4 for an overview of the supported signals pre GNSS standard.

This configuration is required while working in "Auto Localization" mode and enables you
to determine the type of signal a SV ID will use in the moment the corresponding satellite
becomes visible.
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E# GPS: Global Signal Configuration E”E|E|

SV ID Signal Coupling [ On
GPS Configuration
Signals -
SVID 2| (C/A+P)Q
SVID 3| (C/A+P)Q
SVID 4| (C/A+P)Q
SVID 5| (C/A+P)Q
SVID 6| (C/A+P)Q
SVID 7| (C/A+P)Q
SVID 8| (C/A+P)Q
SVID 9| (C/A+P)Q
SVID 10| {C/A+P)Q
SVID 11| {C/A+P)Q
SVID 12| {C/A+P)Q
T { - “? d

SV ID Signal Coupling
For quick configuration, enables the configuration of all SV IDs simultaneously, i.e. the
value set for the first available SV ID is used for all other. Current settings are overwritten.

SCPI command:
<subsystem>:SVID:SIGNAL:COUPling on page 151

GPS/Galileo/GLONASS Signals
In "Auto Localization" mode, determine the type of signal a SV ID will use in the moment
the corresponding satellite becomes visible.

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:SIGNal on page 151

3.6 Atmospheric Configuration

The atmospheric configuration comprises the parameters for adjusting the ionospheric

and tropospheric models of the navigation standards. The GPS and Galileo have specific
ionospheric models; the one for GLONASS is not yet specified by the time this firmware
had been developt. The ionospheric navigation parameters only define what the satellites
are transmitting as ionospheric correction parameters whereas the model configuration
describes the actual ionospheric and tropospheric models used in the satellite-receiver
channel simulation.

The parameters in this dialog are enabled for configuration only for instruments equipped
with the option GNSS Enhanced (R&S SMBV-K92).
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& GPS: Atmospheric Configuration

GPS Atmospheric Configuration
<<< Hide Details ||

Tropospheric Configuration

Tropospheric Model INDI"IE 'I

lenospheric Configuration

lonospheric Model IW,

alpha_0 [ 0 x 2030 = 0.000000e+00
alpha_1 [ 0 x 2.27 = 0.000000e+00
alpha_2 [ 0 x 2:24 = 0.000000e+00
alpha_3 [ 0 x 2024 = 0.000000e+00
beta_0 [ 0 x 211 = 0.000000e+00
beta_1 [ 0 x 244 = 0.000000e+00
beta_2 [ 0 x 246 = 0.000000e+00
beta_3 [ 0 x 246 = 0.000000e+00

GALILEO Atmospheric Configuration
<= Hide Details |

Tropospheric Configuration

Tropospheric Model INnne vl

lonospheric Configuration

lonospheric Model Im
a_i0 [ 0 x 2.2 = 0.000000e+00
a il [ 0 x 208 = 0.000000e+00
ai2 [ 0 x 215 = 0.000000e+00
SF_1 [ 0
SF 2 [ 0
SF 3 [ o
SF 4 [ 0
SF 5 [ 0

Tropospheric Model

Determines whether a STANAG tropospheric model is applied or not.

SCPI command:

<subsystem>:ATMospheric:GPS:TROPospheric:MODel on page 178
<subsystem>:ATMospheric:GALileo: TROPospheric:MODel on page 178
<subsystem>:ATMospheric:GLONass: TROPospheric:MODel on page 178

lonospheric Model
Determines the applied ionospheric model.
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The GPS ionospheric configuration uses the Klobuchar ionospheric model.

SCPI command:

<subsystem>:ATMospheric:GPS:IONospheric:MODel on page 178
<subsystem>:ATMospheric:GALileo: IONospheric:MODel on page 179
<subsystem>:ATMospheric:GLONass:IONospheric:MODel on page 179

GPS lonospheric Parameters
Changing the ionospheric model has an impact on the satellite's parameters "Time
Shift", "Doppler Shift" and "Duration (Elevation>2.5/5/7.5/10°)".

Parameter

Description

SCPI Command

"alpha_0 .. alpha_3"

Displays the parameter alpha_0 .. alpha_3
of the satellite's navigation message.

<subsystem>:ATMospheric:GPS:

IONospheric:ALPHa<chO>
on page 178

"beta_0 .. beta_3"

Displays the parameter beta_0 .. beta_3 of
the satellite's navigation message.

<subsystem>:ATMospheric:GPS:

IONospheric:BETA<chO>
on page 178

GALILEO lonospheric Parameters
The GALILEO ionospheric model includes the broadcast coefficients aj, a;; and a;; used
to compute the Effective lonization Level Az and the "lonospheric Disturbance Flag",

given for five different regions.

Changing the ionospheric model has an impact on the satellite's parameters "Time
Shift", "Doppler Shift" and "Duration (Elevation>2.5/5/7.5/10°)".

Parameter

Description

SCPI Command

"a i0..a 2"

Displays the parameters effective loniza-
tion level 13t .. 3 order of the satellite's
navigation message.

<subsystem>:ATMospheric:
GALileo:IONospheric:AI<chO0>
on page 179

"SF_ 1. SF_5"

Displays the parameters ionospheric dis-
turbance flag for region 1 to 5 of the satel-
lite's navigation message.

<subsystem>:ATMospheric:
GALileo:IONospheric:SF<ch>
on page 179

Satellites Power Tuning

)N\ The parameters of "Power Tuning" are only configurable for R&S SMBV instruments.

The Satellite Power Tuning dialog comprises the setting for inter-standard power relations
and the power relation between the signals of a specific GNSS standard.

The inter-standard parameters are required for the configuration of the nominal power
difference between the different navigation standards. These parameters are considered
only in "Auto Power Mode".
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See chapter 3.4.1, "Power Configuration", on page 55 for information about the power
calculation.

B GPs: Satellites Power Tuning E”§| rg|
GPS Intra-Standard Tuning

SetTo 0 Set To Standard |

C/A-P I 3.DDIdB 'l

Inter-Standard Tuning
SetTo 0 | setTostandas |

GPS C/A - GALILEO E1-DEF I -2.44 IdB 'l
GPS C/A - GLONASS R-C/A I 250 IdB 'l

Intra-Standard Tuning
Intra-Standard power settings are provided for GPS mixed signals. The C/A signal is
allways used as "Power Reference".

Set to 0 — Intra-Standard Tuning
Sets the power relations between the signal components to 0 dB.

SCPI command:
<subsystem>:POWer: INTRa:GPS: PZERo on page 155

Set to Standard — Intra-Standard Tuning
Sets the power relation between the signals belonging to the same navigation standard
according to the relation determined in the specifications.

Table 3-5: Intra-Standard Tuning

Parameter Value

C/A-P 3dB

SCPI command:
<subsystem>:POWer: INTRa:GPS:PSTandard on page 156

C/A-P < Intra-Standard Tuning
Sets the power relation between the signals belonging to the same navigation standard.
Use the Set to Standard function to preset the values.

SCPI command:
<subsystem>:POWer: INTRa:GPS:CAP on page 156

Inter-Standard Tuning
The inter-standard calculation is performed based on the GPS standard.

Set to 0 — Inter-Standard Tuning
Sets the Inter-Standard Power relations to 0 dB.

SCPI command:
<subsystem>:POWer: INTer:PZERo on page 155
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Set to Standard < Inter-Standard Tuning
Sets the power relation between the signals belonging to the different navigation standard
according to the relation determined in the specifications.

Table 3-6: Inter-Standard Tuning

Parameter Value
GPS C/A - CALILEO E1-DEF -2.44 dB
GPS C/A - GLONASS R-C/A 3.03dB

SCPI command:
<subsystem>:POWer:INTer:PSTandard on page 155

GPS C/A-GALILEO E1-DEF, GPS C/A-GLONASS R-C/A — Inter-Standard Tuning
Sets the power relation between the signals belonging to the different navigation stand-
ards. Use the Set to Standard function to preset the values.

The power level of the GPS signal C/A is used as reference.

SCPI command:
<subsystem>:POWer:INTer:CAE]1Def on page 155
<subsystem>:POWer: INTer:CARCA on page 155

3.8 Navigation Message Configuration

\ The parameters of the Navigation Message are only configurable for R&S SMBYV instru-
/ ments equipped with one of the assisted options, e.g. Assisted GPS (R&S SMBV-K65).

The parameters of the "Navigation Message Configuration" dialog are enabled for con-
figuration only in "User Localization" and "Static Mode" mode on the R&S SMBV; in "Auto
Localization" and R&S WinlQSIM2 "Static" modes, the parameters of the navigation
message of each satellite are read only.

Although the navigation messages are fully configurable, it is recommended to use the
almanac's parameter as basis for further configurations (see "Set To Alma-
nac" on page 78).

For better readability of the parameters in the "Navigation Message Configuration" dialog,
the corresponding values are input as integer in the same way as they are included in
the satellite's navigation message, but the scaled values and the scaling factors are also
displayed.
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& GPS Satellite 1: Navigation Message Configurations

SV ID / Standard
Number Of Navigation Pages
Current Page Index

Real-Time Projection " On

Set To Almanac Project Navigation Message

(R&S SMBYV instruments only)

Ephemetis Parameters " Ephemeris Parameters
<<< Hide Details | === Hide Details

Code On L2 [Reserved =] 5IsA [ ¢
L2 P Data Flag " On |0Dnay I—D
Fit Interval Flag I on I0Da )
SW Accuracy £ URA Indesx I—D TOE IW % B0 = B 120000e+04
SV Health [ 0 M_D [ 0 x 2:31 = D0D00O0s+0
100C 100 Delta_N [0 x 243 = 0000000e+0

I0DE 100 B 0 % 2833 = 0.000000e+00
TOE 36839 x 2% = 61424002404 SQRTA) 2852 483236 % 219 = 5.440680e+03

M_0 [ Si6 118986 x 2031 = 2403365201 OMEGA O [ 7E35a9932 % 2231 = 3555856000
Delta_N [ 0 x 243 = 0.000000e-00 ‘0 [ 888105027 x 2431 = 3 111111801
2 [ 5204485 x 2038 = 6163507203 — [ 0 x 230 = 0000000=4D
SCRT(A) [ 2702023424 x 2418 = E.153701e+03 OMEGA_DOT [ #5442 x 2043 = 527084409
OMEGA_0 [s2954 112 x 2031 = 246588802 Dot [ 0 x 243 = 0000000:+D
io [EsB17B 742 x 2031 = 3055561 Bog [ U x 2429 = 0.000000e+00
omega [ Bz ess 1z x 2031 = 2924284001 &g [ U x 2129 = 0000000640
OMEGA,_DOT [ 2313 x 2043 = 263025909 e [0 x 2% = 0000000400

IDOT ¥ 2+43 = 0.000000e-+00 Crs lig ¥ 205 = [0.000000e+00
C_ue ¥ 2%28 = 0.000000e+00 C i [0 x 2:29 = 0000000640
C_us x 2+29 = 0.000000e-+00 C_is [0 x 2029 = D.0000D0e+D0
ot W 25 = [.000000e-+HID
C_rs « 25 = 00000008400
¢_ic ¥ 2429 = (.000000e+00
C_is x 2429 = 0.000000e+00

SF1 Reserved 1
SF1 Reserved 2
SF1 Reserved 3
SF1 Reserved 4
ADDO

UL

[A-5) Flags and S Config

GPS Satellite Galileo Satellite

|
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Ephermetis Parameters

<<< Hide Details
Satellite Ephemeris Type (M) lm
Sv Accuracy / URAIndex (F_T) [ «©
SV Health (B_n1_n) [ ¢
Age of Ephemeris Page (P1) m
Th-Index [ =

Th-Interval [10:30:00-11:00:00]
TOE (th) 10:45:00

P [ 1

Xn [ 125 138« 2411 = 6138350402
Yon [ E7zE7E x 2011 = 1207494404
Zn [ a45E7 143 x 211 = 2196861404
XDOT n [ 3396% « 2.20 = 3.232606e+00
YDOT n [ Z0:273  « znm = 1.995776e+00
IDOT n [ 1424 « 2e20 = 1.091404e+00
XDDOT_n [0« 2+30 = 0.000000e+00
YDDOT_n [0« 230 = 0.000000e+0D
I000T_n [0« 230 = 0000000400

GLONASS Satellite

Clock Correction Parameters Clock Correction Parameters

<<« Hide Details | <<« Hide Details
T GO [0 « 23 = 0ooooone+nn TAU_n (-3_f0) [ te2stz x 2030 = 1.752008e04
1Loc [ 31850 x 24 = 5.112000e+05 GAMMA 1 (a_T1) [ 0 x 2040 = 0ooooo0eso
a2 [0 x 285 = 0.000000e+00 Delta_TAU n [0 x 2:30 = no0000De+0
afl [0 x 243 = 0.000000s+00 E.n [ 1
afl [0 x 231 = 0000000400

GPS Satellite GLONASS Satellite

INAV Parameters FNAV Parameters

<<< Hide Details <<< Hide Details
B_GD (E1-E5B) 0 x 2432 = 0.000000e+00 B_GD (E1-E5A) 0 x 2432 = 0.000000e+00

T_OC (E1-E5B) 1020 x 60 = 6.120000e+04 T_OC (E1-E5A) 0  x 60 = 0.000000e+00
a_f2 (E1-E5B) 0 x 2«59 = 0.000000e+00 a_f2 (E1-E5A) 0 x 2«59 = 0.000000e+00
a_f1 (E1-E5B) 256 x 246 = 3.63797%e-12 a_f1 (E1-EbA) 0 x 2%46 = 0.000000e+00

a_fo (E1-E5B) [ 2686976 x 234 = 1564026004 a_fo (E1-E5A) [0 x 234 = 0.000000e+00
E1B_DVS [ ¢ ESA_DVS [ ¢
E55_DVS [ 1 ESA_HS [ 1
E1B HS [ 71 K [ 71
E55_HS [ 1

Galileo Satellite Galileo Satellite

SV-ID / Standard
Displays the SV ID and the navigation standard the navigation message is related to.

SCPI command:
n.a.

Number of Navigation Pages
(Requires installed assistance option, e.g. Assistance GPS R&S SMBV-K65)

Several navigation pages are available per satellite.
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If RINEX file is used, the value of this parameter is retrieved from the file. A RINEX file
may contains ephemeris information for up to 24h. Since the ephemeris are update every
two hours, the RINEX file contains a maximum number of 12 navigation pages.

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:NMESsage: PAGE : COUNt on page 159

Current Page Index
(Requires installed assistance option, e.g. Assistance GPS R&S SMBV-K65)

Select a specific page from all available navigation pages (Number of Navigation
Pages) and enables the set of ephemeris parameters of this page for configuration.

SCPI command:
n.a.

Real-Time Projection
(enabled in "User Localization" mode and disabled "Satellite Configuration > Global
Ephemeris Real-Time Projection")

Enables the instrument to internally perform a projection of the navigation message
whenever this message is approaching its validity limit.

When using RINEX file containing information for up to 24 hours, the navigation page to
be used is selected in the way, that the simulation start time is within the time span from
TOE to TOE+2h, i.e. TOE <= Current Simulation Time <= TOE+2h.

It may however happen, that the required consecutive navigation page is missing in the
RINEX file. The enabled "Real-Time Projection" assures the automatic projection of the
navigation message, i.e. the ephemeris set will contain valid data again.

Note: "Real-Time Projection" have to be disabled, if assistance data will be generated.

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:NMESsage:RTPRojection on page 159

Set To Almanac
(enabled only in "User Localization" mode)

The navigation message's parameters will be calculated according to the selected alma-
nac.

Using this option as basis for further reconfiguration is recommended.

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:NMESsage:PRESet on page 159

Project Navigation Message
(enabled only in "User Localization" mode)

Triggers the projection of the parameters of the navigation message. The values of the
TOE and TOC are calculated according to the selected current simulation time (for
"System Time UTC", as selected with the parameters Date [dd.mm.yyyy] and Time
[hh:mm:ss:xxx]). The updated values of the ephemeris and clock correction are dis-
played.

Note: Use this function prior to the generation of assistance data, if RINEX files are not
used.
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The projection affects the parameters of the signal at the exact moment the satelilite is
activated. Thus, if projection is required, trigger the projection at the beginning of the
satellite signal generation.

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:NMESsage: PROJect on page 159

GPS and Galileo Common Ephemeris Parameters

The ephemeris parameters correspond to the SV ID and navigation standard displayed
with the parameter SV-ID / Standard and to the navigation page determined by the
Current Page Index.

Table 3-7: Common Ephemeris Parameters

Parameter

Description

SCPI command

M_0

Mean Anomaly at Reference Time ()

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
MZERo on page 165

Delta_N

Mean Motion Difference From Computed
Value

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
NDELta on page 166

Eccentricity

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
ECCentricity on page 163

SQRT(A)

Square Root of the Semi-Major Axis (")

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
SQRA on page 167

OMEGA_0

Longitude of Ascending Node of Orbit Plane
at Weekly Epoch

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
OZERo on page 167

Inclination Angle at Reference Time ()

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
I7ZERo on page 165

Omega

Argument of Perigee ()

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
OMEGa on page 166

OMEGA_DOT

Rate of Right Ascension ()

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
ODOT on page 166

IDOT

Rate of Inclination Angle (")

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
IDOT on page 164

As this parameter affects the satellite's orbit,
the value selected here also has an impact on
the satellite's parameters "Time Shift", "Dop-
pler Shift" and "Duration (Eleva-
tion>2.5/5/7.5/10°)".

The value of these parameters will be updated
automatically.
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Parameter

Description

SCPI command

C_uc

Amplitude of the Cosine Harmonic Correction
Term to the Argument of Latitude ()

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
CUC on page 163

C_us

Amplitude of the Sine Harmonic Correction
Term to the Argument of Latitude ("

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
CUS on page 163

C_rc

Amplitude of the Cosine Harmonic Correction
Term to the Orbit Radius (")

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
CRC on page 162

C_rs

Amplitude of the Sine Harmonic Correction
Term to the Orbit Radius ("

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
CRS on page 162

C_ic

Amplitude of the Cosine Harmonic Correction
Term to the Angle of Inclination (")

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
CIC on page 161

Amplitude of the Sine Harmonic Correction
Term to the Angle of Inclination (")

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
CIs on page 161

TOE

Time Of Ephemeris ()

<subsystem>:SVID<ch>:<GNSS>:
NMESsage [ : PAGE<us>] :EPHemeris:
TOE on page 168

As this parameter affects the satellite's orbit,
the value selected here also has an impact on
the satellite's parameters "Time Shift", "Dop-
pler Shift" and "Duration (Eleva-
tion>2.5/5/7.5/10°)".

The value of these parameters will be updated
automatically.

GPS Ephemeris Parameters
The ephemeris parameters correspond to the SV ID and navigation standard displayed
with the parameter SV-ID / Standard and to the navigation page determined by the

Current Page Index.
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Table 3-8: GPS Ephemeris Parameters

Parameter

Description

SCPI command

Code on L2

Type of code for L2; This value does not have
any impact on the actual used ranging code of
the generated satellite.

The used "Ranging Code" is set in the "Satel-
lite Configuration" menu.
e "Reserved"
Reserved for future use.
e "P Code ON"
Carrier L2 (f_L2=1.2276 GHz) is modu-
lated by P-code (BPSK).
e "C/A Code ON"
Carrier L2 (f_L2=1.2276 GHz) is modu-
lated by C/A-code (BPSK).

<subsystem>:SVID<ch>:GPS:
NMESsage [ : PAGE<us>] :EPHemeris:
CLTMode on page 162

L2 P Data Flag

Use of carrier L2 P data flag

This value does not have an impact on
whether really data is transmitted on the sat-
ellite's carrier L2 or not.

<subsystem>:SVID<ch>:GPS:
NMESsage [ : PAGE<us>] :EPHemeris:
LTPData on page 165

Fit Interval
Flag

Indicates the curve-fit interval used by the CS
(Control Segment) in determining the ephem-
eris parameters

<subsystem>:SVID<ch>:GPS:
NMESsage [ : PAGE<us>] :EPHemeris:
FIFLag on page 163

SV accuracy /

<subsystem>:SVID<ch>:GPS:

URA Index NMESsage [ : PAGE<us>] :EPHemeris:
URA on page 168

SV Health This value does not have an impact on the <subsystem>:SVID<ch>:GPS:

actual health status of the generated satellite. | n\MESsage [ : PAGE<us>] :EPHemeris:

HEALth on page 164

10DC Issue of Data, Clock <subsystem>:SVID<ch>:GPS:
NMESsage [ : PAGE<us>] :EPHemeris:
T0DC on page 164

IODE Issue of Data, Ephemeris <subsystem>:SVID<ch>:GPS:

NMESsage [ : PAGE<us>] :EPHemeris:
IODE on page 164

SF1 Reserved

<subsystem>:SVID<ch>:GPS:

1/2/3/4 NMESsage [ : PAGE<us>] :EPHemeris:
SFlReserved<s2us> on page 167

AODO Age of Data Offset <subsystem>:SVID<ch>:GPS:
NMESsage [ : PAGE<us>] :EPHemeris:
AODO on page 161

(A-S) Flags <subsystem>:SVID<ch>:GPS:

and SV Config- NMESsage [ : PAGE<us>] : EPHemeris:

urations

SVConfig on page 168

")

As this parameter affects the satellite's orbit,
the value selected here also has an impact on
the satellite's parameters "Time Shift", "Dop-
pler Shift" and "Duration (Eleva-
tion>2.5/5/7.5/10°)".

The value of these parameters will be updated
automatically.
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Galileo Ephemeris Parameters

Comprises the Galileo specific ephemeris parameters.

Table 3-9: Galileo Specific Ephemeris Parameters

Parameter Description SCPI command

SISA Signal In Space Accuracy <subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] :EPHemeris:
SISA on page 167

I0Dnav Issue Of Data (Ephemeris and Clock correc- | <subsystem>:SVID<ch>:GALileo:

tion) NMESsage [ : PAGE<us>] :EPHemeris:

T0DNav on page 165

I0Da Issue Of Data (Almanacs) <subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] :EPHemeris:
TODA on page 164

GLONASS Ephemeris Parameters
Comprises the GLONASS specific ephemeris parameters.
Table 3-10: GLONASS Specific Ephemeris Parameters

Parameter Description SCPI command

Satellite Satellite ephemeris types GLONASS, GLO- | <subsystem>:SVID<ch>:GLONass :
Ephemeris NASS-M NMESsage [ : PAGE<us>] :EPHemeris:
Type (M)

SEType on page 174

SV accuracy /

Provides the predicted satellite user range

<subsystem>:SVID<ch>:GLONass:

eris Page (P1)

TOE. It defines hence the age of the current
Glonass Ephemeris page.
This parameter maps to the P1 parameter in
the navigation message as follows:
e 01

Age of Ephemeris = 30 min

e 10
Age of Ephemeris = 45 min
o 11

Age of Ephemeris = 60 min

Note: Tb-Interval and TOE displays depend
on this value.

URA Index accuracy (URA). NMESsage [ : PAGE<us>] :EPHemeris:
(F_T) URA on page 176
SV Health A health value. The user navigation equip- <subsystem>:SVID<ch>:GLONass:
(B_n,1_n) ment analyzes only the MSB of this word. NMESsage [ : PAGE<us>] :EPHemeris:
e Bn@l=1n=1 HEALth on page 173
Satellite not healthy
e B n[3]=1_n=0
Satellite is healthy
Age of Ephem- | Time interval between 2 adjacent values of <subsystem>:SVID<ch>:GLONass:

NMESsage [ : PAGE<us>] :EPHemeris:
AOEP on page 173
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Parameter

Description

SCPI command

Tb-Index

Index of the Tb-time interval. Time of Ephem-
eris (TOE) corresponds to this value multiplied
by 15 minutes. This value is actually a scaled
TOE value with a unit of 15 minutes.

Note: Tb-Interval and TOE displays depend
on this value.
Condition to be always met:
e (Tb-Index—1)
should be an integer multiple of (Age of
Ephemeris[min]/15)
e Case1:
Age of Ephemeris = 30 min
Tb-Index =1, 3, 5... 95
e Case2:
Age of Ephemeris=45 min
Tb-Index =1, 4,7... 94
e Case3:
Age of Ephemeris = 60 min
Tb-Index =1, 5, 9... 93

<subsystem>:SVID<ch>:GLONass:
NMESsage [ : PAGE<us>] :EPHemeris:
TINDex on page 174

Tb-Alignment
(P2)

Configures TOE to be aligned to an even or
odd scale of 15 min for "Age of Ephemeris" =
30 or 60 min.

Forced to "1", hence odd in case of Age of
Ephemeris = 45 min

Note: All Ephemeris pages of an SVID have
the same Tb alignment (P2).

The Th-Interval and TOE parameters depend
on this value.

<subsystem>:SVID<ch>:GLONass:
NMESsage [ : PAGE<us>] :EPHemeris:
TALignment on page 174

Tb-Interval

Displays the Tb-Interval in the current day
where the Ephemeris set page is valid.

Tb-Interval = [((Tb - 1 + P2)

* 60) -AgeOfEphemeris / 2

Examples:

e tb=45 P2=1andAge of Eph =30
Tb-Interval = [11:00:00 11:30:00]

e tb=45 P2=1andAge of Eph =45
Tb-Interval = [10:52:30 11:37:30]

e tb=45 P2=0andAge of Eph =60
Tb-Interval=[10:30:00 11:30:00]

* 15

<subsystem>:SVID<ch>:GLONass:
NMESsage [ : PAGE<us>] :EPHemeris:
TINTerval on page 175

TOE (tb)

Displays the time of Ephemeris in the current
day. Also referred to in the standard as the
middle of the Tb-Interval or tb. This parameter
is equivalent to DayTime [ (Tb - 1 + P2)
* 15 * 60 seconds] and independent of
"Age of Ephemeris".
Examples:
o th=45P2=1
o th=45P2=1
o th=45P2=0

TOE = 11:00:00

<subsystem>:SVID<ch>:GLONass:
NMESsage [ : PAGE<us>] :EPHemeris:
TOE on page 176
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Parameter Description SCPI command
p Reliability measure of system time conversion | <subsystem>:SVID<ch>:GLONass:
parameters. NMESsage [ : PAGE<us>] :EPHemeris:P
e 00 on page 173
TAU_C and TAU_GPS relayed from con-
trol segment.
e 01
TAU_C from control segment; TAU_GPS
calculated on board GLONASS-M satel-
lite.
e 10
TAU_C on board Glonass-M satellite and
TAU_GPS relayed from CS.
o 11
TAU_C and TAU_GPS calculated on
board Glonass-M satellites.
X_n The OX position coordinate of the current <subsystem>:SVID<ch>:GLONass:
satellite at TOE(tb), i.e. the middle of the Tb- | nMESsage [ PAGE<us>] :EPHemeris:
Interval. %N on page 176
Y_n The OY position coordinate of the current <subsystem>:SVID<ch>:GLONass:
satellite at TOE(tb), i.e. the middle of Tb-Inter- | nMESsage [ : PAGE<us>] :EPHemeris:
valt. YN on page 176
Z-n The OZ position coordinate of the current sat- | <subsystem>:SVID<ch>:GLONass:
ellite at TOE(tb), i.e. the middle of Tb-Inter- NMESsage [ : PAGE<us>] :EPHemeris:
val. 7N on page 176
XDOT_n The OX velocity coordinate of the current sat- | <subsystem>:SVID<ch>:GLONass:
ellite at TOE(tb), i.e. the middle of Tb-Inter- NMESsage [ : PAGE<us>] :EPHemeris:
valt), ¥DN on page 177
YDOT_n The OY velocity coordinate of the current sat- | <subsystem>:SVID<ch>:GLONass:
ellite at TOE(tb), i.e. the middle of Tb-Inter- NMESsage [ : PAGE<us>] : EPHemeris:
valt). YDN on page 177
ZDOT_n The OZ velocity coordinate of the current sat- | <subsystem>:SVID<ch>:GLONass:
ellite at TOE(tb), i.e. the middle of Tb-Inter- NMESsage [ : PAGE<us>] :EPHemeris:
valt. 7DN on page 177
XDDOT_n The OX acceleration coordinate of the cur- | <subsystem>:SVID<ch>:GLONass:
rent satellite due to solar and lunar gravita- NMESsage [ : PAGE<us>] :EPHemeris:
tional effects at TOE(tb), i.e. the middle of Tb- | vy on page 177
Interval(").
YDDOT_n The OY acceleration coordinate of the cur- | <subsystem>:5VID<ch>:GLONass:
rent satellite due to solar and lunar gravita- NMESsage [ : PAGE<us>] :EPHemeris:
tional effects at TOE(tb), i.e. the middle of Tb- | vpy on page 177
Interval®).
ZDDOT_n The OZ acceleration coordinate of the cur- | <subsystem>:5VID<ch>:GLONass:
rent satellite due to solar and lunar gravita- NMESsage [ : PAGE<us>] :EPHemeris:
tional effects at TOE(tb), i.e. the middle of Tb- | ; ;py on page 177
Interval®.

': The coordinates correspond to the PZ-90 coordinate system.
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GPS Clock Correction Parameters

The ephemeris parameters correspond to the SV ID and navigation standard displayed
with the parameter SV-ID / Standard and to the navigation page determined by the
Current Page Index.

Table 3-11: GPS Clock Correction Parameters

Parameter Description SCPI command

T GD L1-L2 Correction Term (1) <subsystem>:SVID<ch>:GPS:
NMESsage [ : PAGE<us>]:
CCORrection:TGD on page 160

t OC Clock Correction Parameter ( <subsystem>:SVID<ch>:GPS:

a f2 NMESsage [ : PAGE<us>]:

a fl CCORrection:TOC on page 161

a f0 <subsystem>:SVID<ch>:GPS:

- NMESsage [ : PAGE<us>] :
CCORrection:AF<s2us(0> on page 160

1: As this parameter affects the satellite's orbit, the value selected here also has an impact
on the satellite's parameters "Time Shift", "Doppler Shift" and "Duration (Eleva-
tion>2.5/5/7.5/10°)".

The value of these parameters will be updated automatically.

GLONASS Clock Correction Parameters
Comprises the GLONASS specific parameters for clock correction.

Table 3-12: GLONASS Clock Correction Parameters

Parameter Description SCPI command
TAU_n (-a_f0) | SV Clock bias correction coefficient <subsystem>:SVID<ch>:GLONass:
NMESsage [ : PAGE<us>]:
CCORrection:TAUN on page 172
GAMMA_n SV Clock drift correction coefficient <subsystem>:SVID<ch>:GLONass:
(a_f1) NMESsage [ : PAGE<us>] :
CCORrection:GAMN on page 172
Delta_TAU_n | Time difference between navigation RF signal | <subsystem>:SvVID<ch>:GLONass :
transmitted in L2 and navigation RF signal NMESsage [ : PAGE<us>] :
transmitted in L1 band CCORrection:DTAU on page 172
E_n Age of operation information <subsystem>:SVID<ch>:GLONass:
NMESsage [ : PAGE<us>]:
CCORrection:EN on page 172

Galileo INAV Parameters
Comprises the parameters of the Integrity navigation message I/NAV, provided by E5b
and E1-B signals and supporting Safety of Life Service. The I/NAV message carries

extended system integrity information.
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Table 3-13: INAV Parameters

User Interface

Navigation Message Configuration

Parameter

Description

SCPI command

B_GD (E1-
E5B)

E1-E5b Broadcast Group Delay BGD(E1,E5b)

<subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : INAV:BGD
on page 170

T_OC (E1-
E5B)

Clock correction data reference Time of Week
t.c(E1,E5b)

<subsystem>:3SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : INAV:TOC
on page 171

a 2 (E1-E5B)

SV clock drift rate correction coefficient
ap(E1,E5b)

<subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : INAV:
AF<s2us0> on page 170

a_f1 (E1-E5B)

SV clock drift correction coefficient
af1(E1 ,E5b)

a_fo (E1-E5B)

SV clock bias correction coefficient
ar,(E1,E5b)

E1B_DVS

Data Validity Satellite Status, transmitted on
E1-B (E1-Bpys)

<subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : INAV:E1BDVS
on page 171

E5B_DVS

Data Validity Satellite Status, transmitted on
E5b (E5bpys)

<subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : INAV:E5BDVS
on page 171

E1B_HS

Signal Health Status for E1 (E1-Byg)

<subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : INAV:E1BHS
on page 171

E5B_HS

Signal Health Status for E5b (E5bys)

<subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : INAV:E5BHS
on page 171

Galileo FNAV Parameters
Comprises the parameters of the freely accessible navigation message F/NAV, provided
by the E5a signal for Open Service.

Table 3-14: FNAV Parameters

Parameter

Description

SCPI command

B_GD (E1-
E5A)

E1-E5a Broadcast Group Delay BGD(E1,E5a)

<subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : FNAV:BGD
on page 169

T_OC (E1-
E5A)

Clock correction data reference Time of Week
t,c(E1,E5a)

<subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : FNAV: TOC
on page 170

a_f2 (E1-E5A)

SV clock drift rate correction coeffi cient
afz(E1 ,E5a)

a_f1 (E1-E5A)

SV clock drift correction coeffi cient
ay(E1,E5a)
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Parameter Description

SCPI command

a_f0 (E1-E5A) | SV clock bias correction coeffi cient
ar,(E1,E5a)

E5A_DVS Data Validity Satellite Status, transmitted on
E5a (E5apys)

<subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : FNAV:E5ADVS
on page 169

E5A_HS Signal Health Status for E5a (E5ays) <subsystem>:SVID<ch>:GALileo:
NMESsage [ : PAGE<us>] : FNAV:E5AHS
on page 169

K F-NAV Almanac Scheduling start index <subsystem>:SVID<ch>:GALileo:

NMESsage [ : PAGE<us>] : FNAV: K
on page 169

3.9 Multipath Configuration

The "Multipath Configuration" dialog enables you to configure the signal parameters of
the selected satellite, so that a signal undergoing multipath propagation is simulated. The
provided settings enable configuration of the number of fading taps and individual con-
figuration of the time and Doppler shift, power and carrier phase per tap. The resulting
propagation is displayed in the graph on the right side of the dialog.

The parameters of the "Multipath Configuration" are only configurable for R&S SMBV
instruments in equipped the assisted option (R&S SMBV-K92). Additionally, the param-
eters of the "Navigation Message Configuration" dialog are enabled for configuration only

in "User Localization" mode.

EZ GPS Satellite 4: Multipath Configuration

Mumber Of Taps

3

Time Power Doppler | Carrier | =
Shift 4B Shift Phase
/Chips /Hz /rad
Tap 1 | 050000 -9.00 0.00 0.00 -
Tap 2 | 1.00000 -5.00 0.00 0.00 =)
Tap 3 | 0.00000 -3.00 0.00 0.00 g
[=]
o

|State ﬁ SV-D / Standard 27 | GPS

1 1 1 1
0.3 1.0 1.5 2.0

Time Shift /Chips
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State

Enables/disables the generation of multipath signal for the satellite with the displayed SV
ID belonging to the displayed GNSS standard. Settings made in the dialog are considered
only if the multipath configuration is enabled.

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:MPATh:STATe on page 140

SV ID / Standard
Displays the SV ID and the GNSS standard the satellite is belonging to.

SCPI command:
n.a.

Number of Taps
Sets the paths number. The value determines the number of rows available for configu-
ration.

The maximum value for this parameter is calculated dynamically and depends on the
active GNSS standard, the hybrid GNSS configuration and the enabled multipath con-
figurations of the other satellites (see table 3-15).

Table 3-15: Multipath budgeting

Satellite constellation Total number of multipath budget
Consisting of GPS satellites only 16

Consisting of Galileo satellites only 12

Hybrid configuration between 12 and 16

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP:COUNt on page 140

Multipath Taps Table
Comprisess the settings of the taps. The number of taps, i.e. the table rows is determined
by the parameter Number of Taps.

Time Shift / Chips < Multipath Taps Table
Sets an additional delay of the selected satellite, used to simulate multipath conditions.

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP<us>:TSHift on page 142

Power — Multipath Taps Table
Sets the additional power of the satellite in dB, used to simulate multipath conditions.

See chapter 3.4.1, "Power Configuration", on page 55 for information about the power
calculation.

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP<us>:POWer on page 141
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Doppler Shift /Hz — Multipath Taps Table
Enters the additional Doppler shift of the simulated signal of the satellite, used to simulate
multipath conditions.

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP<us>:DSHift on page 141

Carrier Phase /rad < Multipath Taps Table
Sets the carrier phase, used in case of multipath simulation.

SCPI command:
<subsystem>:SVID<ch>:<GNSS>:MPATh: TAP<us>:CPHase on page 141

Assistance Data Generation

The "Assistance Data Generation" dialog is only available for instrument equipped with

/) one of options for assisted satellite navigation, e.g. A-GPS (R&S SMBV-KG65).

To access the "Assistance Data Generation" dialog, select "Main Dialog > Simulation
Mode User Localization" and select "Assistance Data Generation".

The "Assistance Data Generation" dialog is used to generate assistance data files for
Assisted-GPS testing. These files can be formatted into mobile communication's mes-
sage formats and passed by the protocol tester to the DUT in order to speed up Time To
First Fix (TTFF). See also chapter 2.8.7, "Generating GPS Assistance

Data", on page 27.

The upper part of the "Assistance Data Generation" dialog is where the "Assistance
Mode" and the "Space Vehicle Selection" are set. The middle part of the dialog comprises
the parameters of the "Reference Location" and "Time Configuration". The lower part of
the dialog offers assistance in the generation of the "Almanac", "lonospheric”, "Naviga-
tion", "UTC" and "Acquisition" files.

The R&S SMBYV provides a two-level synchronization concept. The "Synchronize All"
function enables you to perform a fast reload of all parameters in the dialog. Selective
settings alignment is enabled by means of the "Synchronize" functions in each of the
individual parameter groups. Although the selection of the satellite, the configuration of
the reference location and the time configuration parameters are fully user-definable, it
is recommended to use the synchronisation function to retrieve the values for the relevant
parameters from the GNSS main dialog as basis for further configuration.

|
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& GPS: Assistance Data Generation

Assistance Mode A-GPS j

I Synchronize All I

Space Vehicles Selection

Synchronize |

20 s JE& o [ 7 ] & [Ferfer)l ++ 2]
[ 13 JR[ s [ vo [ o7 ][ 18 ] 10 | 20 ][ 21 ][ 22 ]
HEIEHEBEIEREIE

Reference Location Configuration

Synchronize |

Position Format [DEGMIN:SEC
Altitude | 5080{m -
Latitude [ 486°] 9*[ 0000 |North ~]
Longitude [ 11°] 35| 0000 "|East -]
Uncertainty Radius | 3000{m -

Time Configuration
Synchronize |

Time Basis |uTc -
Date Of Assistance Data I 13.07.2008
Time Of Assistance Data I 17:04:00
Duration Of Assistance Data I 1 Ims j
Resolution Of Assistance Data I 1 Ims j

Assistance Data Generation

Generate Almanac File__. | Generate lonospheric File. . |

Generate Mavigation File_.. | Generate UTC File... |

Generate Acquisition File_. |

Assistance Mode
Defines the type of assistance data to be loaded.

SCPI command:
<subsystem>:ADGeneration:MODE on page 183
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Synchronize All/Synchronize

Parameter

Description SCPI command

"Synchronize
All"

Synchronizes the parameters of the sat- | <subsystem>:ADGeneration:GPS:
ellites configuration and of the reference | synchronize on page 183

location configuration blocks as well as
the time configuration parameters with
the settings made in the "Satellite Con-
figuration" dialog and in the "GNSS Main
Dialog".

Note: Synchronized are only the GPS
satellites; all other satellites, like the Gal-
ileo satellites, are disregarded.

"Synchronize"

Synchronizes the settings of the corre- | <subsystem>:ADGeneration:GPS:SVID:
sponding parameter group. SYNChronize on page 183

<subsystem>:ADGeneration:GPS:
LOCation:SYNChronize on page 183

<subsystem>:ADGeneration:GPS:
TOAData:SYNChronize on page 183

Space Vehicle State
Enables/disables a space vehicle with the selected SV ID for generation of assistance

data.

Use the "Synchronize" function to retrieve the SV ID belonging to the selected navigation
standard (Assistance Mode), as configured in the "Satellite Configuration" dialog.

SCPI command:
<subsystem>:ADGeneration:GPS:SVID<ch>:STATe on page 183

Reference Location
The reference location section provides access to the parameters for setting the coordi-
nates of the reference location.

Parameter Description
"Position Format" Sets the format in which the Latitude and Longitude are displayed.
e "DEG:MIN:SEC"
The display format is Degree:Minute:Second and Direction, i.e.
XX°XX'XX.XX" Direction, where direction can be North/South and
East/West.
e  "Decimal Degree"
The display format is decimal degree, i.e. +/-XX.xXxxxx°, where "+" indi-
cates North and East and "-" indicates South and West.
"Altitude”" Sets the geographic altitude of the reference location in meters above sea level.
"Latitude" Sets the latitude of the reference location.

|
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Parameter Description
"Longitude” Sets the longitude of the reference location.
"Uncertainty Radius" Sets the maximum radius of the area within which the two dimensional location

of the UE is bounded.

The uncertainty radius determines the required sensitivity of the DUT.

SCPI command:

<subsystem>:ADGeneration:GPS:L0OCation:URADius on page 185

to enter the coordinates in Degree:Minute:Second format
<subsystem>:ADGeneration:GPS:L0Cation:COORdinates:DMS on page 184
to enter the coordinates in decimal degree format
<subsystem>:ADGeneration:GPS:LOCation:COORdinates:DECimal

on page 184

Time Basis
Determines the time basis used to enter the time of assistance data parameters.

SCPI command:
<subsystem>:ADGeneration:GPS:TOAData:TBASis on page 186

Date [dd.mm.yyyy]
(enabled for "Time Basis" set to UTC)

Enters the date for the assistance datain DD.MM.YYYY format of the Gregorian calendar.

SCPI command:
<subsystem>:ADGeneration:GPS:TOAData:DATE on page 186

Time [hh:mm:ss]
(enabled for "Time Basis" set to UTC)

Enters the exact start time for the assistance data in UTC time format.

SCPI command:
<subsystem>:ADGeneration:GPS:TOAData:TIME on page 186

Week Number
(enabled for "Time Basis" set to GPS)

Enters week number (WN) the assistance data is generated for.

SCPI command:
<subsystem>:ADGeneration:GPS:TOAData:WNUMber on page 188

Time of Week
(enabled for "Time Basis" set to GPS)

Determines the Time of Week (TOW) the assistance data is generated for.

SCPI command:
<subsystem>:ADGeneration:GPS:TOAData: TOWeek on page 187

Operating Manual 1173.1427.12 — 05 92



GPS, Assisted GPS, GPS P-Code, Galileo, GNSS, GLONASS User Interface
. __________________________________________________________________________________________________________________________________________________________________|

Assistance Data Generation

Duration
Sets the duration (in ms) of the assistance data.

SCPI command:
<subsystem>:ADGeneration:GPS:TOAData:DURation on page 187

Resolution
Sets the resolution (in ms) of the assistance data.

SCPI command:
<subsystem>:ADGeneration:GPS:TOAData:RESolution on page 187

Generate Almanac File ...

Opens the "Generate Aimanac File" window for saving the generated almanac file. The
name of the file is specified in the "File name" entry field. To save the file, press the
"Save" button.

The almanac file is generated either in a GPS standard almanac file . rs_al format (see
table 3-16) or as standard Yuma formatted file . rs yuma and can be therefore used as
the main almanac source for GPS.

Table 3-16: Contents of the generated almanac file

Parameter Unit

SatlD -

e dimensionless
toa sec

delta_i semi-circles
OMEGADOT semi-circles/sec
SV Health boolean
SQRT(A) meters
OMEGAO semi-circles
MO semi-circles

w semi-circles
af0 seconds

af1 sec/sec

The generated almanac file is conformed to the format appended to standards 3GPP
34.108v.8.0.0and 3GPP TS 51.010-1v.7.7.0. Thefile lists all possible satellites, available
from the source almanac file.

See chapter 2.8.7, "Generating GPS Assistance Data", on page 27 for description of the
workflow for generation of assistance data.

SCPI command:
<subsystem>:ADGeneration:ALManac:CREate on page 188

Generate lonospheric File ...

Opens the "Select lonospheric File" window for saving the generated ionospheric model.

|
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The name of the file is specified in the "File name" entry field. To save the file, press the
"Save" button. The generated ionospheric file is file with extension .rs_ ion.

The parameters listed in this file (see table 3-17) are according to the parameters used
for describing the near satellite ionospheric model "Klobuchar". The generated iono-
spheric file contains one entry per standard.

Table 3-17: Contents of the generated ionospheric file

Parameter Unit

alpha_0 seconds

alpha_1 sec/semi-circles
alpha_2 sec/(semi-circles)2
alpha_3 sec/(semi-circles)3
beta_0 seconds

beta_1 sec/semi-circles
beta_2 sec/(semi-circles)2
beta_3 sec/(semi-circles)3

See chapter 2.8.7, "Generating GPS Assistance Data", on page 27 for description of the
workflow for generation of assistance data.

SCPI command:
<subsystem>:ADGeneration:IONospheric:CREate on page 189

Generate Navigation File ...

Opens the "Select Navigation File" window for saving the generated navigation model
(ephemeris). The name of the file is specified in the "File name" entry field. To save the
file, press the "Save" button. The generated navigation file is a file with exten-

sion .rs_nav.

Additionally, RINEX file can be also generated to export the ephemeris assistance data.
The reference for the generating of the ephemeris page of each satellite is the "Time of
Assistance Data". The generated RINEX file is a file with extension . 10n. The generated
RINEX file is conformed to the standard RINEX file format, as described in chapter B.1,
"RINEX Format Description", on page 218.

The generated navigation file comprises the GPS standard ephemeris and clock correc-
tion parameters of the navigation model (see table 3-18).

Table 3-18: Contents of the generated navigation file

Parameter Unit
SatlD -

Sat Status -
C/AorPonlL2 boolean
URA Index boolean
SV Health boolean

|
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Parameter Unit

I0DC -

L2 P Data Flag boolean

SF 1 Reserved -

Tep sec

toc sec

af2 sec/sec2

af1 sec/sec

af0 sec

Crg meters

delta_n semi-circles/sec
M, semi-circles
Cuc radians

e -

Cus radians

(A)* meters1/2

Toe sec

Fit Interval Flag boolean

AODO sec

Cis radians

lo semi-circles

Cr meters

omega semi-circles
OMEGAdot semi-circles/sec
Idot semi-circles/sec

The generated navigation file is conformed to the format appended to standards 3GPP
34.108 v.8.0.0 and 3GPP TS 51.010-1v.7.7.0. The file contains one row per satellite that
was assigned in the "Assistance Data Generation" dialog.

See section chapter 2.8.7, "Generating GPS Assistance Data", on page 27 for description
of the workflow for generation of assistance data.

SCPI command:
<subsystem>:ADGeneration:NAVigation:CREate on page 189

Generate UTC File ...
Opens the "Select UTC" File window for saving the generated UTC file. The name of the
file is specified in the "File name" entry field. To save the file, press the "Save" button.

|
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The generated UTC file is a file with extension .rs utc.

The file contains all standard UTC parameters (SatID,A 0,A 1,delta t LS, t ot,
WN_t,WN LSF,DN,and Delta t LSF) thatare necessary to transform GPS time to
the normal UTC time.

The generated UTC file contains one entry per standard.

See chapter 2.8.7, "Generating GPS Assistance Data", on page 27 for description of the
workflow for generation of assistance data.

SCPI command:
<subsystem>:ADGeneration:UTC:CREate on page 189

Generate Acquisition File ...

Opens the "Select Acquisition File" window for saving the generated acquisition file. The
name of the file is specified in the "File name" entry field. To save the file, press the
"Save" button.

The generated Acquisition file is a file with extension .rs acq.
This file consists of one ore more rows, each corresponding to the Receiver Referenced

GPS Time of Week (GPS TOW). The number of generated rows depends on the settings
made for in the "Assistance Data Generation" dialog and is calculated as follow:

Number Of Generated Rows = "Duration Of Assistance Data" / "Resolution of Assistance
Data"

Each row includes several sequential acquisition blocks; each block comprises the
parameters listed in table 3-19. The number of the acquisition blocks depends on the
number of the selected space vehicles in the "Assistance Data Generation" dialog.

The generated navigation file is conformed to the format appended to standards 3GPP
34.108 v.8.0.0 and 3GPP TS 51.010-1v.7.7.0.

Table 3-19: Contents of the generated acquisition file

Parameter Unit
SatlD -
Doppler (0" order term) Hz
Doppler (15t order term) Hz/sec
Doppler Uncertainty Hz
Code Phase chips

Integer Code Phase -

GPS Bit Number -

Code Phase Search Window chips
Azimuth deg
Elevation deg
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See chapter 2.8.7, "Generating GPS Assistance Data", on page 27 for description of the
workflow for generation of assistance data.

SCPI command:
<subsystem>:ADGeneration:ACQuisition:CREate on page 188

3.11 Real-Time S.P.O.T.

The parameters of the "Real-Time S.P.O.T." are only configurable for R&S SMBYV instru-
ments.

The "Real-Time S.P.O.T." (Satellites and Position Online Tracker) view is a dynamic dis-
play of the current satellite's constellation, receiver position, power levels of the active
satellites.

The display is enabled for "Auto Localization" and "User Localization" modes.

The "Real-Time S.P.O.T." view provides dynamic real-time information about several
parameters like HDOP, PDOP, receiver's location and current simulation time.

The displayed settings are grouped into four views, the "Sky View", the "Map View", the
"Power View" and the "Trajectory View".

e The "Sky View" displays the current position and state (active or inactive) of the sat-
ellites in the current satellites constellation. When "Auto Localization" mode is
selected, the situation of disappearance and re-appearance of satellites can be
observed.

E# GPS: Real Time S.P.0.T.

pisplay Type Sky View jl Sky View GI
0
Enable GUI Updates v

Real-Time Information
Time (UTC) 07.11.2010 17:31:45

Rec Loc -37.811146° 144.982796° 100.2m
HDOP / PDOP 123/3.78
Mext Handover Time  07.11.2010 17:54:15(| 270°

G- GPS L0
E - GALILEO Active Sat
R - GLONASS 130° Inactive Sat

G = denotes GPS Satellite
E = denotes Galileo Satellite
R = denotes GLONASS Satellite

To query the satellite's constellation for the selected time, use the SCPI command:
<subsystem>:RT:SCONstellation on page 199
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e The "Map View" display the trajectory of moving receiver or the position of a static
one.

B4 GPS: Real-Time 5.P.0.T.

pispla}r Type Map View jJ Map View
Enable GUI Updates v

Real-Time Information

Time (UTC) 07.11.2010 17:19:45
Rec Loc -37.806194° 144.966721° 100.1m
HDOP [ PDOP 1.07/2.59

Mext Handover Time  07.11.2010 17:54:15

Reference Location

Position Format IDecimaI Degrees j

Latitude | -37.816663[deg x|
Longitude | 144966 666 [deg  ~|
Latlatar | 1500jm =] Cument Location

S Location History

The "Real-Time S.P.O.T." display is updated every 5 second and a special dynamic
time tuning algorithm is used to optimize the presentation of the "Map View" display.
However, if GPS receiver software is used to analyze the generated GPS signal, a
slight difference between the receiver position displayed on the "Map View" and the
position displayed on the receiver software may be noticed at the beginning of a
simulation. This accuracy of the "Map View" display is progressively increasing with
the time elapsed and after the first satellite handover the deviation should completely
disappear.

To query the receiver location for the selected time, use the SCPI commands:
<subsystem>:RT:RLOCation:COORdinates:DECimal on page 195
<subsystem>:RT:RLOCation:COORdinates:DMS on page 197

e The "Power View" displays the current power levels of the active satellites.
£ GPS: Real-Time 5.P.0.T.

-119-
-120+
-121+
-122+
-123+
-124+

Pisplay Type IPower View jl 11?:
Enable GUI Updates [w 112+
Real-Time Information 113:
Time (UTC) 07.11.2010 17:04:44|| E _415-
Rec Loc -37.808194° 144 967786° 100.1m % -116
= 17
HDOP / FDOP 104/262|| @ _44a-
=
o
o

G5 G21 G25 G29 G30 E26 E27 E30 R18 R19

Space Vehicles

Civian No MuBipath JRETEGEL]
KMiEary No Mulipath LT L

To query the satellite's absolute power for the selected time, use the SCPI command:
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<subsystem>:RT:<GNSS>:SVID<ch>:TAP<us>:POWer:ABSolute
on page 194

e The "Trajectory View" displays the time variation of the azimuth and the satellite's
elevation in the selected time window.

B4 GPS: Real-Time 5.P.0.T.

pispla}r Type ITraject{:ry View L" E
Enable GUI Updates V| 2
Real-Time Information g
Time {(UTC) 07.11.2010 17:03:45|| E 90-
Rec Loc -37.816663° 144 .966666° 100.0m E
HDOP / PDOP 1.17 /3.08 0 2 4 6 8 m|1£ w|1§ wlzf 2|2¥

Mext Handover Time  07.11.2010 17:15:15

Trajectory View Settings
Satellite Standard GPS -

Satellite SVHD IT - |
Time Offset I 0 days + I 00:00:00 i o

' ' i
o 2 4 6 8 10 12 14 16 18 20 22 24

Time Window I 24 Ihour 'l Time /h

Elevation fdeg

To query the satellite's position for the selected time, use the SCPI commands:
<subsystem>:RT:<GNSS>:SVID<ch>:AZIMuth on page 191
<subsystem>:RT:<GNSS>:SVID<ch>:ELEVation on page 192

|
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Example:

Sky View Map View

[# GPS: Real-Time 5.P.0.T. 4 GPS: Real-Time S.P.0.T-

piﬁplay Type Sky View jl Sky View
Enable GUI Updates v

Real-Ti

blsplay Type [Sky View | Sky View
Enable GUI Updates =4

Real-Time Information—————
Time (UTC) 07.11.2010 17:31:45
Rec Loc -37.811146° 144.982796" 100.2m
HDOP f PDOP 1237378
Next Handover Time  07.11.2010 17:54:15

Time (UTC) 07.11.2010 19:20:45
Rec Loc -37.808194° 144.966981° 100.1m
HDOP / PDOP 115/2.74
Next Handover Time  07.11.2010 19:39:15

- oo G-6Ps LM% T
E - GALLEO Active Sat E - GALILEQ Active Sat
R - GLONASS 180° Inactive Sat R - GLONASS 180° Inactive Sat

The figures in this section show the "Real-Time S.P.O.T. > Sky View" display of the same
custom build GPS, Galileo and GLONASS hybrid scenario with automatic exchange of
the satellites but the second one is made around two hours later (compare the value of
the parameter "Time" in both figures).

The "Map View" shows the current position of the receiver which in this particular case
is a moving receiver with "Read Out Mode" set to "Round Trip" (compare both map view
trajectories, the receiver on the first one is moving clockwise and on the second one
counterclockwise).

The current position and state of the satellites is displayed on the "Sky View". This is a
hybrid scenario with 12 satellites. Compare the satellite constellations, the position and
number of active and inactive satellites; some satellites had disappeared behind the
horizon.

3.11.1 Display Type

Display Type
Switches between the available views. See chapter 3.11, "Real-Time
S.P.O.T.", on page 97.

SCPI command:
n.a

Enable GUI Update
Enables/disables the GUI updates.

The update of the real time S.P.O.T. display information is very time consuming operation
and could affect the instrument performance. This affects especially the remote control.

SCPI command:
<subsystem>:SPOT:UPDate on page 190
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3.11.2

3.11.3

Real-Time S.P.O.T.

Real-Time Information

The "Real-Time Information" section is common for all views and provides dynamic real-
time information about several parameters like "HDOP", "PDOP", "Receiver Location",
"Elapsed Time" and "Time of Simulation".

Time (UTC)
Displays the current date and time of the simulation. The value is displayed in format
DD.MM.YYY HH:MM:SS and is updated every 5 sec.

SCPI command:
n.a

Receiver Location
Displays the current location of the receiver in decimal format.

For static Geographic Location, the "Receiver Location" is as selected in the "Localization
Data" section of the main menu.

For moving receivers however, the receiver position specified in the "Localization Data"
section of the main dialog is the initial location of the receiver. The current receiver loca-
tion is retrieved from the waypoints file as function of the simulation "Time" and displayed
in the "Real-Time S.P.O.T. > Map View" display.

SCPI command:
n.a

HDOP / PDOP
Displays the current HDOP and PDOP value of the selected satellite constellation.

The HDOP (Horizontal Dilution of Precision) can be used as an indication of 2D posi-
tioning quality. The PDOP (Position Dilution of Precision) can be used as an indication
of 3D positioning quality.

The general rule here is that the smaller the HDOP and PDOP are, the better the precision
of the position fix will be.

SCPI command:
n.a.

Get Next Handover Time
(enabled for "Auto Localization" mode)

Displays the expected date and time of the upcoming satellites handover.

SCPI command:
<subsystem>:SPOT:NHOTime on page 190

Reference Location

The "Reference Location" section is enabled in "Map View" display and provides the
settings for configuration of the reference location.

|
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Real-Time S.P.O.T.

Reference Location Coordinates

The reference location is identified by a latitude and a longitude. The values can be dis-
played in decimal or DMS format. The display format is determined by the parameter
"Position Format".

For static receivers, the initial values of the latitude and longitude are automatically set
to the values of the Geographic Location selected in the Localization Data section of the
main dialog. When simulating moving receivers, the initial values are derived from the
waypoints file and set to the coordinates of the first receiver position.

Parameter Description

"Position Format" Sets the format in which the Latitude and Longitude are displayed.

e "DEG:MIN:SEC"
The display format is Degree:Minute:Second and Direction, i.e.
XX°XX'XX.XX" Direction, where direction can be North/South and
East/West.

e  "Decimal Degree"
The display format is decimal degree, i.e. +/-XX.XXxXxX°, where "+" indi-
cates North and East and "-" indicates South and West.

The Position Format selected heir changes the format the Receiver Location is

displayed.
"Latitude" Sets the latitude of the reference location.
"Longitude" Sets the longitude of the reference location.

SCPI command:
n.a

Deviation
Sets the deviation in terms of meters from the Reference Location and determines the
radius of the "Map View" display.

SCPI command:
n.a.

Trajectory View Settings

This settings section is available in the "Trajectory View" display and comprises the set-
tings for customization of the displayed Azimuth and Elevation trajectories.

Satellite Standard
Determines the navigation standard the Satellite SV-ID is belonging to.

SCPI command:
determined by the <GNSS> block of the SCPI command

Satellite SV-ID

Determines the SV-ID of the satellite for that the Azimuth and Elevation trajectories are
displayed.

SCPI command:

determined by the suffix in the sVID<ch> block of the SCPI command

|
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Trigger/Marker/Clock Settings

Time Offset
Determines the time offset as number of days and number of hours.

SCPI command:
n.a.

Time Window
Sets the time window the trajectories are displayed in, i.e. determines the resolution of
the x-axis of the Trajectory View.

SCPI command:
n.a.

3.12 Trigger/Marker/Clock Settings

To access this dialog, select "Main Dialog > Trigger/Marker".

@ The trigger and clock functions are available for R&S SMBV instruments only.

The "Trigger In" section is where the trigger for the signal is set. Various parameters will
be provided for the settings, depending on which trigger source - internal or external - is
selected. The current status of signal generation ("Running" or "Stopped") is indicated
for all trigger modes.

EH GPS: Trigger/Marker/Clock

Trigger In
Maode IRetrigger j
Ruming >
Source IExternaI j
Sync. Qutput To Ext. Trigger M Cn
External Delay | 0.00 [C/AChips =
External Inhibit | 0|ciaChips =

The "Marker Mode" section is where the marker signals at the MARKER output connec-
tors are configured.

The "Marker Delay" section is where a marker signal delay can be defined, either without
restriction or restricted to the dynamic section, i.e., the section in which it is possible to
make settings without restarting signal and marker generation.
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Trigger/Marker/Clock Settings

Marker Mode
Marker 1 [1PPS ~|cPs) Pulse Width| 1]ciA-Chips x|
Marker 2 [On/Off Ratio = OnTime | 1]ciA-Chips x|
Off ime | 1]ciA-Chips x|
Marker Delay
Curmrent Range Without Recalculation
[ 1 - _
Marker1 I DICEA_ChIPSJ | L I T T I A I B | | I T A A O R | |
0 2000C/A-Chips
Marker2 I DICHA—ChIPSj | L I T T I A I B | | I T A A O R | |
0 2000C/A-Chips
Fix Marker Delay To Current Range ™

The "Clock Settings" section is where the clock source is selected and - in the case of an
external source - the clock type.

The buttons in the last section lead to the submenu for general trigger, clock and mapping

settings.
Clock Settings
Sync Maode INone j
Clock Source IEx’[ernaI j
Clack Mode | Multiple Sample =
Chip Clock Multiplier | 4
Measured External Clock I 0.000 Hz
Global Trigger/Clock Settings...

3.12.1 Trigger In

The "Trigger In" section is where the trigger for the signal is set. Various parameters will
be provided for the settings, depending on which trigger source - internal or external - is
selected. The current status of signal generation ("Running" or "Stopped") is indicated
for all trigger modes.

Trigger Mode
Selects trigger mode.

The trigger mode determines the effect of a trigger on the signal generation.
"Auto" The signal is generated continuously.

"Retrigger"” The signal is generated continuously. A trigger event (internal or exter-
nal) causes a restart.

|
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Trigger/Marker/Clock Settings

"Armed_Auto" The signal is generated only when a trigger event occurs. Then the
signal is generated continuously.
Button "Arm" stops signal generation. A subsequent trigger event (inter-
nal with "Execute Trigger" or external) causes a restart.

"Armed_Ret- The signal is generated only when a trigger event occurs. Then the
rigger" signal is generated continuously. Every subsequent trigger event cau-
ses a restart.
Button "Arm" stops signal generation. A subsequent trigger event (inter-
nal with "Execute Trigger" or external) causes a restart.

"Single" The signal is generated only when a trigger event occurs. Then the
signal is generated once to the length specified at "Signal Duration".
Every subsequent trigger event (internal with "Execute Trigger" or
external) causes a restart.

SCPI command:
<subsystem>[:TRIGger] : SEQuence on page 202

Signal Duration
Defines the length of the signal sequence to be output in the "Single" trigger mode.

Itis possible to output deliberately just part of the signal, an exact sequence of the signal,
or a defined number of repetitions of the signal.

SCPI command:
<subsystem>:TRIGger : SLENgth on page 203

Running/Stopped
Displays the status of signal generation for all trigger modes. This display appears only
when signal generation is enabled ("State" On).

"Running" The modulation signal is generated; a trigger was (internally or exter-
nally) initiated in triggered mode.
If "Armed_Auto" and "Armed_Retrigger" have been selected, genera-
tion of signals can be stopped with the "Arm" button. A new trigger
(internally with "Execute Trigger" or externally) causes a restart.

"Stopped" The signal is not generated, and the instrument waits for a trigger event
(internal or external).

SCPI command:
<subsystem>:TRIGger :RMODe on page 204

Arm
(R&S SMBV only)

Stops signal generation. This button appears only with "Running" signal generation in the
"Armed_Auto" and "Armed_Retrigger" trigger modes.

Signal generation can be restarted by a new trigger (internally with "Execute Trigger" or
externally).

SCPI command:
<subsystem>:TRIGger:ARM:EXECute on page 204
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Execute Trigger
(R&S SMBYV only)

Executes trigger manually. A manual trigger can be executed only when an internal trig-
ger source and a trigger mode other than "Auto" have been selected.

SCPI command:
<subsystem>:TRIGger :EXECute on page 205

Trigger Source
Selects trigger source. This setting is effective only when a trigger mode other than
"Auto" has been selected.

"Internal" The trigger event is executed by "Execute Trigger".

"External" The trigger event is executed with the aid of the active edge of an exter-
nal trigger signal.
The trigger signal is supplied via the TRIGGER connector. The polarity,
the trigger threshold and the input impedance of the TRIGGER input
can be set in the "Global Trigger/Clock Settings" dialog.

SCPI command:
<subsystem>:TRIGger : SOURce on page 205

Sync. Output to External Trigger
(enabled for Trigger Source External)

Enables/disables output of the signal synchronous to the external trigger event.

For or two or more R&S SMBVs configured to work in a master-slave mode for synchro-
nous signal generation, configure this parameter depending on the provided system trig-
ger event and the properties of the output signal. See the table below for an overview of
the required settings.

Table 3-20: Typical Applications

System Trigger Application "Sync. Output
to External
Trigger"

Common External Trigger event for | All instruments are synchronous to the external trig- | ON

the master and the slave instru- ger event

ments

All instruments are synchronous among themselves | OFF
but starting the signal from first symbol is more impor-
tant than synchronicity with external trigger event

Internal trigger signal of the master | All instruments are synchronous among themselves | OFF
R&S SMBYV for the slave instru-
ments
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"On"

"Off"

SCPI command:

Trigger/Marker/Clock Settings

Corresponds to the default state of this parameter.

The signal calculation starts simultaneously with the external trigger
event but because of the instrument’s processing time the first samples
are cut off and no signal is outputted. After elapsing of the internal pro-
cessing time, the output signal is synchronous to the trigger event.

l Extemal
Trigger Event

Signal at the output
-

Processing Time

The signal output begins after elapsing of the processing time and starts
with sample 0, i.e. the complete signal is outputted.

This mode is recommended for triggering of short signal sequences
with signal duration comparable with the processing time of the instru-
ment.

l External
Trigger Event

—
A N\

/ \\ Calculated signal
|

\H_\_'_//

VR
™
| A\
\ Signal at the outpul

l ;
| \_
|

Processing Time
9 A /

— A V4

I S -

<subsystem>:TRIGger:EXTernal : SYNChronize:0UTPut on page 205

External Delay

Sets the trigger signal delay in chips on external triggering. This enables the instrument
to be synchronized with the device under test or other external devices.

SCPI command:

<subsystem>:TRIGger [ :EXTernal<ch>] :DELay on page 207

External Inhibit

Sets the duration for inhibiting a new trigger event subsequent to triggering. The input is
to be expressed in chips.

|
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3.12.2

Trigger/Marker/Clock Settings

In the "Retrigger" mode, every trigger signal causes signal generation to restart. This
restart is inhibited for the specified number of chips.

SCPI command:
<subsystem>:TRIGger [ :EXTernal<ch>]:INHibit on page 207

Marker Mode

The marker output signal for synchronizing external instruments is configured in the
marker settings section "Marker Mode".

Marker Mode
Selects a marker signal for the associated "MARKER" output.

Note: One marker signal. In instruments equipped with option R&S SMBV-K96, disabled
parameter Use Military GPS (P) and enabled satellites constellation with more than 12
satellites, only one marker signal is available!

"Restart" (R&S WinIQSIM2 only)
A marker signal is generated continuously. A trigger event causes a
restart.
This marker marks one repetition of the ARB and hence depends on
"Duration Of Satellite Simulation".

"1PPS" A marker signal is generated for every start of second. The used time
basis is displayed rigth to the field.
The "Pulse Width" is set in the corresponding field. The input is
expressed as a number of chips.

"10PPS" A marker signal is generated ten times per second hence once every
100 ms.
"1PP2S" A marker signal is generated for every second start of second. The used

time basis is displayed rigth to the field.
The "Pulse Width" is set in the corresponding field. The input is
expressed as a number of chips.

SCPI command:
<subsystem>:TRIGger :OUTPut<ch>:PULSe:WIDTh on page 211

"Pulse" A regular marker signal is generated. The clock frequency is defined by
entering a divider. The frequency is derived by dividing the chip rate by
the divider. The input box for the divider opens when "Pulse" is selected,
and the resulting pulse frequency is displayed.

SCPI command:

<subsystem>:TRIGger :0UTPut<ch>:PULSe:DIVider on page 210

<subsystem>:TRIGger:0UTPut<ch>:PULSe:FREQuency on page 210

"Pattern” A marker signal that is defined by a bit pattern is generated. The pattern
has a maximum length of 32 bits and is defined in an input field which
opens when pattern is selected.

SCPI command:
<subsystem>:TRIGger :OUTPut<ch>:PATTern on page 210
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3.12.3

Trigger/Marker/Clock Settings

"ON/OFF A regular marker signal that is defined by an ON/OFF ratio is generated.
Ratio" A period lasts one ON and OFF cycle.
The "ON Time" and "OFF Time" are each expressed as a number of
samples and are set in an input field which opens when ON/OFF ratio
is selected.

Start of signal

ON time OFF time ON time OFF time

SCPI command:
<subsystem>:TRIGger : OUTPut<ch>:0ONTime on page 209
<subsystem>:TRIGger:0UTPut<ch>:0FFTime on page 209

"Trigger" A marker signal is generated only when a trigger event occurs. Then
the signal is generated continuously. Every subsequent trigger event
causes a restart.

SCPI command:
<subsystem>:TRIGger:0UTPut<ch>:MODE on page 208

Marker Delay
The delay of the signals on the MARKER outputs is set in the"Marker Delay" section.

Marker x Delay
Enters the delay between the marker signal at the marker outputs and the start of the
frame or slot.

The input is expressed as a number of chips. If the setting "Fix marker delay to dynamic
range" is enabled, the setting range is restricted to the dynamic range. In this range the
delay of the marker signals can be set without restarting the marker and signal.

SCPI command:
<subsystem>:TRIGger:OUTPut<ch>:DELay on page 206

Current Range without Recalculation
Displays the dynamic range within which the delay of the marker signals can be set with-
out restarting the marker and signal.

The delay can be defined by moving the setting mark.

SCPI command:
<subsystem>:TRIGger:0UTPut<ch>:DELay:MINimum on page 206
<subsystem>:TRIGger:0UTPut<ch>:DELay:MAXimum on page 206

Fix marker delay to current range
Restricts the marker delay setting range to the dynamic range. In this range the delay
can be set without restarting the marker and signal.

SCPI command:
<subsystem>:TRIGger:OUTPut:DELay:FIXed on page 207
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Clock Settings
The Clock Settings is used to set the clock source and a delay if required.

Sync. Mode
Selects the synchronization mode.

This parameter is used to enable generation of very precise synchronous signal of several
connected R&S SMBVs.

Note: If several instruments are connected, the connecting cables from the master
instrument to the slave one and between each two consecutive slave instruments must
have the same length and type.

Avoid unnecessary cable length and branching points.

"None" The instrument is working in stand-alone mode.

"Sync. Master" The instrument provides all connected instrument with its synchronisa-
tion (including the trigger signal) and reference clock signal.

lock Settings
ISync Mode ISync Master ;ﬂ

Set Synchronisation Sattings |

"Sync. Slave"  The instrument receives the synchronisation and reference clock signal
from another instrument working in a master mode.

SCPI command:
<subsystem>:CLOCk:SYNChronization:MODE on page 213

Set Synchronization Settings
Performs automatically adjustment of the instrument's settings required for the synchro-
nization mode, selected with the parameter "Synchronization Mode".

SCPI command:
<subsystem>:CLOCk:SYNChronization:EXECute on page 213

Clock Source
Selects the clock source.

"Internal” The internal clock reference is used to generate the symbol clock.

"External” The external clock reference is fed in as the symbol clock or multiple
thereof via the CLOCK connector. The symbol rate must be correctly
set to an accuracy of +/-2 % (see data sheet).

The polarity of the clock input can be changed with the aid of "Global
Trigger/Clock Settings".

SCPI command:
<subsystem>:CLOCk: SOURce on page 212

Clock Mode
Enters the type of externally supplied clock.

"Chip" A chip clock is supplied via the CLOCK connector.

|
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"Multichip” A multiple of the chip clock is supplied via the CLOCK connector; the
sample clock is derived internally from this.
The "Multiplier" window provided allows the multiplication factor to be
entered.

SCPI command:
<subsystem>:CLOCk : MODE on page 211

Clock Multiplier
Enters the multiplication factor for clock type "Multiple".

SCPI command:
<subsystem>:CLOCk:MULTiplier on page 212

Measured External Clock
Indicates the measured frequency of the external clock signal. This enables the user to
permanently monitor the frequency of the externally introduced clock.

This information is displayed only if the external clock source has been selected.

SCPI command:
CLOCk:INPut:FREQuency?

3.12.5 Global Settings

The buttons in this section lead to submenu for general trigger, clock and mapping set-
tings.

Global Trigger/Clock Settings
Calls the "Global Trigger/Clock/Input Settings" dialog.

This dialog is used among other things for setting the trigger threshold, the input impe-
dance and the polarity of the clock and trigger inputs.

The parameters in this menu affect all digital modulations and standards, and are descri-
bed in chapter "Global Trigger/Clock/Input Settings" in the Operating Manual.
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4 Remote-Control Commands

The SOURce:BB:GPS|GALileo|GLONass subsystem contains commands for config-
uring hte GNSS standards.

Placeholder <Subsystem>

To simplify the description of the remote control commands, the placeholder
<Subsystem> is introduced. Depending on the navigation standard used as an entry
standard, replace this placeholder <subsystem> with SOURce : BB: GPS,
SOURce:BB:GALileo (for Galileo) or SOURce : BB:GLONass (for GLONASS).

ON\ The replacement of the place holder <subsystem> is mandatory, i.e. remote control
/ commands containing this placeholder are not recognized and accepted by the instru-
ment.

Example:
SCPI command: <subsystem>:STATe

e Entry Standard = GPS
SOUR:BB:GPS:STAT

e Entry Standard = Galileo
SOUR:BB:GAL:STAT

e Entry Standard = GLONASS
SOUR:BB:GLON: STAT

e invalid command
<Subsystem>:STAT

Placeholder <GNSS>

The placeholder <GNSS> is introduced to simplify the description of group of commands
with similar syntax. Depending on the navigation standard to be controlled, replace this
placeholder <GNSS> with GPS or GALileo.

Example:
SCPI command: <subsystem>:HYBRid:<GNSS>[:STATe]

e Entry Standard = GPS
replace the placeholder<subsystem> with SOUR:BB:GPS

e In a hybrid configuration, the navigation standard of the entry point (GPS) is always
enabled. To enable the Galileo satellites, replace the placeholder <GNSS> with
GALileo
SOUR:BB:GPS:HYBR:GAL:STAT

e invalid commands
<Subsystem>:HYBR:GAL:STAT
SOUR:BB:GPS:HYBR:<GNSS>:STAT

SOURce<hw>
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4.1

Primary Settings

For one-path instruments, the keyword SOURCce is optional and can be omitted.

The numeric suffix to SOURce distinguishes between signal generation for path A and
path B in the case of two-path instruments:

® SOURce[1l] =path A
The keyword SOURce is optional and can be omitted

® SOURce2 =path B
The keyword SOURce is mandatory, i.e. the command must contain the keyword with
suffix 2.

OUTPut<ch>
The numeric suffix to oUTPut distinguishes between the available markers.

Only two markers are available for the R&S SMBYV, i.e. the allowed values for the suffix
are 1 or2.

Primary Settings
The following examples use GPS entry standard.

Example: Save/Recall Files with user settings

SCPI Command Response

BB:GPS:SETT:CAT? '/var/user/settings' gps_settings, settings
BB:GLO:SETT:CAT? '/var/user/settings' glo _settings,settings
BB:GAL:SETT:CAT? '/var/user/settings' gal settings,settings

There are four files inthe /var/user/set
tings directory: gps_settings.gps,
settings.gps, gal settings.gali
leo and settings.galileo.

BB:GPS:SETT:STOR
'/var/user/settings/gps_settings new'

BB:GPS:SETT:LOAD
'/var/user/settings/gps settings'

BB:GPS:SETT:DEL '/var/user/settings/settings'

Deletes the file settings.gps.
BB:GPS:SETT:CAT? '/var/user/settings' gps_settings

BB:GAL:SETT:CAT? '/var/user/settings' gal settings,settings

|
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Example: Selecting a predefined test scenario

BB:GPS:PRES

BB:GPS:ATSC W3GPER2

selects the predefined A-GPS test scenario 3GPP FDD Performance Test Scenario 2
BB:GPS:STAT ON

<SUDSYSIEM>IPRESEL......cciiiiiii e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeee e rsa e b ns 114
SSUDSY SN S T AT .t utuueieieee et e e e e e ettt eee e e e e e eaeee e e e et eeee b b s eeaaaaaaeeeeeeessstanannnneaaaaans 114
<SUDSYSIEM>IRFBANG. ....cteiiiiiiiiiiaeie e e e e e e et e eeeeie e e e e e e e e e e eeeentaa s e e e e eeeaeeeeeeeetnnnaaeaeeeens 115
<SUDSYSIEM> P RIEFTEQUENCY.....cceieeerirririeieeeeeereeerettariaieseeeeesreresstranieeeeereereestanaeseens 115
<SUDSYSEEM>ISIMODE. ..cceuuuieieeiiitiieiee e ettt ee e e e e ettt et e e e e e etat s eeeseetanaseeerestaneeeserennaaeeesenranns 115
[(SOURCE<hW>]:BB:GPS:ATSCENAIMO. ....cieeteieeietieieeieeteeeeeetteeeeeetaaeeeeetaeeseeteeaeresneaerenes 115
<sUbSYStEM>:SETTING:CATAIOP. ...ceeeieiieeeeiiitieeeie e e e e e e e e e e e e et e e aeeeeeaeeeeeeeeesra b aeeaaas 116
[:SOURce<hw>]:BB:GALIile0:SETTING:CATAIOG. ... ceueiniineeeee et eee e 116
[:SOURce<hw>]:BB:GLONass:SETTING:CATAIOG.....ceeiiieiriiieieeeeeiettiiieeeeeeeeernnneeeeeeeeeennes 117
[:SOURce<hw>]:BB:GPS:SETTING:CATAIOF. 1 tttrururuuuaieerereeeeereerereensnnaaaeeseesaeererennenssnnnnns 117
<SUDSYStEM> . SE T TING:STORE. .1tututeieieieeeeeeeeeeieeeeerete b rraaeseeeeeeeeeseeeereesratarr e aeeaeeens 117
<sUbSYStemM>:SETTING:STOREIFAST ....ciiitiiei ettt e e et ee e e e s ee e e e e e e eetaeeeeeeenes 117
<SUDSYStEM>:SETTING:LOAD. .. .. ciiiitiieeeeeeti e eee ettt ee e et e e e e eeta e e eesestaaeeesentaeeeeeerannnns 117
<SUDSYStEM>SETTINGIDELELE. ... .ttt a e 118
<SUDSYSLEM>IDURGLION. ...t eeeee ettt et e e e e e et et e e e e e e e e e e e eeeeeeetn e e e e eeeeas 118
<sUbSYStEM>FILTEr:OSAMPIING....ceeeeeineaeie et eeee ettt eeeae e e e e e e e e ee e e e e e e e e e eeeeennaaaaeeeens 118
<sUbSYStEM>WAVEfOrMICREGLE. ... ... ceieeiieeeeieceiiiiceeie e e e e e eeeeeee s e e e e e e e e e e e eenr e e e eeas 119
<subsystem>:PRESet

Restores the default settings. The default values correspond to the *RST values in the
descriptions of the SCPI commands.

Example: See example "Selecting a predefined test scenario" on page 114.

Usage: Event

<subsystem>:STATe <State>
Enables/disables the GNSS signal simulation.

Enabling this standard disables all the other digital standards and digital modulation
modes.

A continuous GNSS signal is generated for up to 24 satellites in real time mode. The
number is determined by the command <subsystem>:SATellite:COUNt and the
maximum value depends on the installed SW options.

Parameters:
<State> 0]1]OFF|ON
*RST: 0
Example: See example "Selecting a predefined test scenario” on page 114.

|
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<subsystem>:RFBand <RfBand>

Selects the center carrier frequency of the instrument.

Parameters:
<RfBand> L1]|L2
Available values depend on selected standard; for an overview
see "RF Band" on page 40
*RST: L1
Example: BB:GPS:RFB L1
BB:GPS:PRFL
sets the RF level to 1.575420 GHz
Example: BB:GAL:RFB L1

selects the Galileo E1 RF band
BB:GAL:PRFL

sets the RF level to 1.575420 GHz

<subsystem>:PRFFrequency

Sets the RF frequency in the "Frequency" display in the header of the instrument to the
carrier frequency.

Tip: The carrier frequency is calculated automaticaly and for hybrid signals may deviate
from the frequency set with the command <subsystem>:RFBand.

Example: BB:GPS:RFB L1
BB:GPS:PRFL
sets the RF level to 1.575420 GHz

Usage: Event

<subsystem>:SMODe <SMode>
Sets the simulation mode.

Parameters:
<SMode> STATic | AUTO | USER

Refer to "Simulation Mode" on page 41 for description of hte sim-
ulation modes.

*RST: STATic

[:SOURce<hw>]:BB:GPS:ATSCenario <Scenario>

Selects the file with the predefined A-GPS test scenario.
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Parameters:
<Atscenario> USER | GSMSIG | GSMPER1 | GSMPER2 | GSMPERS |
W3GSIG | W3GPER1 | W3GPER2 | W3GPERS3 | W3G2S |
W3G2M
User
No predefined test scenario is selected.
GSMSIG
Predefined A-GPS GSM Signalling Scenario
(3GPP TS 51.010-1 v.7.7.0)
GSMPER1
Predefined A-GPS GSM Performance Test Scenario 1
(3GPP TS 51.010-1 v.7.7.0)
GSMPER2
Predefined A-GPS GSM Performance Test Scenario 2
(3GPP TS 51.010-1 v.7.7.0)
GSMPER3
Predefined A-GPS 3GPP FDD Performance Test Scenario 3
(3GPP TS 51.010-1 v.7.7.0)
W3GSIG
Predefined A-GPS 3GPP FDD Signalling Scenario
(3GPP 34.108 v.8.0.0, 3GPP TS 34.123-3 v.6.4.0)
W3GPER1
Predefined A-GPS 3GPP FDD Performance Test Scenario 1
(3GPP 34.108 v.8.0.0, 3GPP 34.171 v.7.0.1)
W3GPER2
Predefined A-GPS 3GPP FDD Performance Test Scenario 2
(3GPP 34.108 v.8.0.0, 3GPP 34.171 v.7.0.1)
W3GPER3
Predefined A-GPS 3GPP FDD Performance Test Scenario 3
(3GPP 34.108 v.8.0.0, 3GPP 34.171 v.7.0.1)
W3G2S
Predefined A-GPS 3GPP2 Static Test Scenario
(3GPP2 C.S0036-0 V1.0)
W3G2M
Predefined A-GPS 3GPP2 MovingTest Scenario
(3GPP2 C.S0036-0 V1.0)
*RST: USER
Example: See example "Selecting a predefined test scenario” on page 114.

<subsystem>:SETTing:CATalog
[:SOURce<hw>]:BB:GALileo:SETTing:CATalog?

|
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[:SOURce<hw>]:BB:GLONass:SETTing:CATalog?
[:SOURce<hw>]:BB:GPS:SETTing:CATalog?

Reads out the files with GPS/Galileo settings in the default directory. The default directory
is set using command MMEM: CDIRectory. Only files with the file exten-
sion .gps, .galileo orrespectively .glonass are listed.

Return values:

<Catalog> string
Example: See example "Save/Recall Files with user settings" on page 113.
Usage: Query only

<subsystem>:SETTing:STORe <Filename>

Stores the current settings of the specified GNSS standard into the selected file. The
directory is set using command MMEM: CDIRectory. A path can also be specified, in
which case the files in the specified directory are read. Only the file name has to be
entered. Configurations are stored with the predefined file extension * . gps (for GPS
settings) or * .galileo (for Galileo settings).

Setting parameters:

<Filename> string
Example: See example "Save/Recall Files with user settings" on page 113.
Usage: Setting only

<subsystem>:SETTing:STORe:FAST <Fast>

Determines whether the instrument performs an absolute or a differential storing of the
settings.

Enable this function to accelerate the saving process by saving only the settings with
values different to the default ones.

Note: This function is not affected by the "Preset" function.

Parameters:
<Fast> 0]1|OFF|ON

*RST: 1

<subsystem>:SETTing:LOAD <Filename>

Loads the selected file with GPS or Galileo settings. The directory is set using command
MMEM:CDIRectory. A path can also be specified, in which case files in the specified
directory are read. Only files with the file extension * .gps or .galileo can be loaded.

Setting parameters:
<Filename> string

Example: See example "Save/Recall Files with user settings" on page 113.

|
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Usage: Setting only

<subsystem>:SETTing:DELete <Filename>

Deletes the selected file with GPS or Galileo settings. The directory is set using command
MMEM:CDIRectory. A path can also be specified, in which case files in the specified
directory are deleted. Only files with the file extension .gps or .galileo are deleted.

Setting parameters:

<Filename> string
Example: See example "Save/Recall Files with user settings" on page 113.
Usage: Setting only

<subsystem>:DURation <Duration>
Determines the duration of the satellite simulation.

The resulting duration of the simulation is calculated as follow:

Duration of Satellite Simulation

Duration of Simulation = .. W

F Carrier

where Fc.rier is the frequency selected with the parameter RF Band.

The maximum duration of satellite simulation depends on the Oversampling factor and
the ARB memory size of the connected instrument.

Parameters:

<Duration> float
Range: 20.0e-3 to 64
Increment: 20.0e-3
*RST: 20.0e-3

Example: SOUR:BB:GPS:DUR 20

sets 20 ms for the satellite simulation.

<subsystem>:FILTer:OSAMpling <OSampling>
Determines the upsampling factor.

A higher upsampling factor improves the filtering but increases the waveform size pro-
portionally. This leads to limitation for the maximum "Duration Of Satellite Simulation”.

Parameters:

<OSampling> integer
Range: 2 to 32
*RST: 2
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<subsystem>:WAVeform:CREate <Filename>
(For R&S WinlQSIM2 only)

This command creates a waveform using the current settings of the GNSS dialog. The
file is stored with the predefined file extension * . wv. The file name and the directory it is
stored in are user-definable.

Setting parameters:
<Filename> string

Example: MMEM:CDIR 'D:\user\waveform
sets the default directory.
BB:GPS:WAV:CRE 'gnss 1'
creates the waveform file gnss_1.wv in the default directory.

Usage: Setting only

4.2 Localization Data

The following example uses GPS entry standard.

Example: Selecting a waypoint file

SCPI Command Response
BB:GPS:LOC:CAT? User Defined,Waypoints,New
York, San

Francisco,Beijing, Seoul,
Singapore, Taipei, Tokyo, Sydney,
London, Munich, Paris, Moscow

BB:GPS:LOC:SEL "Waypoints"

MMEM:CAT? '<root>/Lists/Gnss/Waypoints' 583768,52428800000,".,DIR,0",
", .,DIR,0","3gpp2.txt,ASC,
233703", "Melbourne.txt,ASC,

238949",
"Melbourne_ Movement.txt,ASC,
2104"

BB:GPS:LOC:WAYP:FILE

'<root>/Lists/Gnss/Waypoints/Melbourne.txt'

BB:GPS:LOC:ROM CYCL

BB:GPS:LOC:COOR:DEC? 144.966658,-37.816663,100

the coordinates of the first simulation posi-
tion defined in the selected movement file

BB:GPS:LOC:COOR:DMS? 144,57,59.970,EAST,
37,48,59.987,S0U0T, 100

<sUbSYStEM>:LOCAtIONICATAIOG. 1« eeeeernnnunnaa e e eeeaeeeeeeeiieaet i eaaa e e e e e eeeeaeeeeenneenennaaaaaeeeeeens 120
<subsystem>:LOCAtiON[:SELECE].....ccvurruuaeieeeieeieeeeeiiceere e e e e e e e e e e e e e e e e e e e 120
<subsystem>:LOCation:WAYPOINS:FILE........c..uueeeiieeeiiieeeiiieieeeeeeeeeersriaaeeeeeseeesssnaens 120
<subsystem>:LOCation:WWAYPOINtS:IROMOGE........ccceevuieeiiiiieeeeiiiieeeeetieee e e e e e e e e eenanns 121
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<subsystem>:LOCation:COORdinates:DECIMAL.........c.cceeviuiieriieiiiiieieereiice e e eeeie e e e eeeanees 121
<subsystem>:LOCation:COORMINAtES:DMS.........cceiiiieieeiitieieeeiiee e et e et e e e e e eenaaes 122

<subsystem>:LOCation:CATalog?
Queries the names of the predefined geographic locations.
Example: See example "Selecting a waypoint file" on page 119.

Usage: Query only

<subsystem>:LOCation[:SELect] <Location>
Selects the geographic location of the GNSS receiver.

For details see "Geographic Location" on page 43.

Parameters:

<Location> "User Defined" | "New York" | "San Francisco" | "Beijing" | "Seoul" |
"Singapore" | "Taipei" | "Tokyo" | "Sydney" | "London" | "Moscow" |
"Munich" | "Paris" | "Waypoints"
User Defined
Enables the definition of the "Latitude”, "Longitude" and "Alti-
tude" of the GNSS receiver with fixed position in the ECEF WGS84
coordinate system.
Waypoints
(requires option GNSS Enhancements R&S SMBV-K92)
Enables defining a moving scenario, i.e. the simulation of a moving
receiver.
For details see "Geographic Location" on page 43.
"New York" | "San Francisco" | "Beijing" | "Seoul" | "Singa-
pore" | "Taipei" | "Tokyo" | "Sydney" | "London" | "Moscow"
| "Munich" | "Paris"
Selects one of the predefined fixed geographic locations (see
table 3-1).
The parameters "Latitude", "Longitude" and "Altitude" are set
according to the selected position.

Example: See example "Selecting a waypoint file" on page 119.

<subsystem>:LOCation:WAYPoints:FILE <WayPoints>

Selects a predefind waypoint file. A waypoint file must have the extension . txt
or .nmea. See chapter A, "Movement Files", on page 214 for detailed description of the
waypoint file's format.

This setting is only available if <subsystem>:L0Cation[:SELect] is setto
Waypoints.

Parameters:
<WayPoints> string
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Example: See example "Selecting a waypoint file" on page 119.

Options: R&S SMBV-K92

<subsystem>:LOCation:WAYPoints:ROMode <RoMode>
Defines the way the waypoint file is to be read.

This setting is only available if <subsystem>:1.0Cation[:SELect] is setto
Waypoints.

Parameters:
<RoMode> CYClLic | RTRip | OWAY

CYClLic

The waypoint file is read out cyclic.

Using this read out mode is only recommended for waypoint files
that describe a circle moving scenario or moving scenario in which
the start and the end point are close to each other.

OWAY (One Way)

The file is read out only once.

When the end of the file is reached, the last described position is
assumed to be a static one.

RTRip (Round Trip)
When the end of the file is reached, the file is read out backwards.

*RST: OWAY
Example: See example "Selecting a waypoint file" on page 119.

Options: R&S SMBV-K92

<subsystem>:LOCation:COORdinates:DECimal <Longitude>, <Latitude>, <Altitude>

Defines the coordinates of the geographic location of the GNSS receiver in decimal for-

mat.

Parameters:

<Longitude> float
Range: -180 to 180
Increment: 1E-6
*RST: 0

<Latitude> float
Range: -90 to 90
Increment: 1E-6
*RST: 0

<Altitude> float
Altitude in meters above sea level.
Range: -10000 to 1600000
Increment: 0.1
*RST: 0

|
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Example: See example "Selecting a waypoint file" on page 119.

<subsystem>:LOCation:COORdinates:DMS <LongitudeDeg>, <LongitudeMin>,
<LongitudeSec>, <LongitudeDir>, <LatitudeDeg>, <LatitudeMin>, <LatitudeSec>,
<LatitudeDir>, <Altitude>

Defines the coordinates of the geographic location of the GNSS receiver in degrees,
minutes and seconds.

Parameters:
<LongitudeDeg> integer
Defines the longitude degrees.
Range: 0 to 180
Increment: 1
*RST: 0
<LongitudeMin> integer
Defines the longitude minutes.
Range: 0 to 59
Increment: 1
*RST: 0
<LongitudeSec> float
Defines the longitude seconds.
Range: 0 to 59.999
Increment: 0.001
*RST: 0
<LongitudeDir> EAST | WEST
Defines the longitude direction.
*RST: EAST
<LatitudeDeg> integer
Defines the latitude degrees.
Range: 0 to 90
Increment: 1
*RST: 0
<LatitudeMin> integer
Defines the latitude minutes.
Range: 0 to 59
Increment: 1
*RST: 0
<LatitudeSec> float

Defines the latitude seconds.

Range: 0 to 59.999
Increment: 0.001
*RST: 0
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<LatitudeDir> NORTh | SOUTh
Defines the latitude direction.
*RST: NORT
<Altitude> float
Defines the altitude in meters above sea level.
Range: -10000 to 1600000
Increment: 0.1
*RST: 0
Example: See example "Selecting a waypoint file" on page 119.

Navigation Data

The following example uses GPS entry standard.

Example: Selecting Real Navigation Data

SCPI Command Response
BB:GPS:NAV:DATA RND

BB:GPS:NAV:ALM:GPS:FILE
'<root>/Lists/GNSS/GPS/Almanacs/GPS_ SEM585.txt'

BB:GPS:NAV:SIM:TBAS UTC
BB:GPS:NAV:SIM:DATE? 2008,7,13
BB:GPS:NAV:SIM:TIME? 17,4,0

BB:GPS:NAV:SIM:TBAS GPS

BB:GPS:NAV:SIM: WNUM? 1488
BB:GPS:NAV:SIM:TOW? 61455

<SULSYStEM>:NAVIGAtION:DATA. .. .etu e eeittee e ettt eeeetee e e ettt eeeeettaeeeeet e eeeateeaeresaeeeseananss 123
<subsystem>:NAVigation:DATADSELECL.......ccuuuuiuiuiiiiiiiieieeeeeeeeeeeee e eeeeern e e e e e 124
<subsystem>:NAVigation:DATAPAT TEM.....cccieeeititce e e e e e et e e e e e e e ere e e e e e e e e eesta s 124
<subsystem>:NAVigation:SIMUIation: TBASIS. ..... . . aaeeeeeeeeeeeiieieieeeeaae e e e e e e eeeeeeeeneaaaeeeens 125
<subsystem>:NAVigation:SIMUIation:DATE.........c.coeriituaiaie e eeeeeeeeeieeee e e e e e e e e es 125
<subsystem>:NAVigation:SIMUIation:TIME........c.cuuuuucireieieeeeeeeeeeieieaae e e eeeeeeeereernnaaa e eeas 125
<subsystem>:NAVigation:SIMulation:WNUMDET............cccuruiiereeeiiiiieeeeeeeree e e eeete e e eeeennanns 126
<subsystem>:NAVigation:SIMUlation: TOWEEK.........cceereeruiieereiiieeeeeeeiieeeeeeere e e eeere e e eeananns 126

<subsystem>:NAVigation:DATA <Data>

Determines the data source for the navigation information.

|
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Parameters:

<Data> ZERO | ONE | PATTern | PN9 | PN11 | PN15 | PN16 | PN20 |
PN21 | PN23 | DLISt | RNData
RNData
Real navigation data provided by an almanac file is used. The file
is loaded with command <subsystem>:NAVigation:
AlManac:<GNSS>:FILE.
DLISt
A data list is used. The data list is selected with the command
<subsystem>:NAVigation:DATA:DSELect.
PNxx
The pseudo-random sequence generator is used as the data
source. Different random sequence lengths can be selected.
ZERO | ONE
Internal 0 and 1 data is used
PATTern
Internal data is used. The bit pattern for the data is defined by the
command <subsystem>:NAVigation:DATA:PATTern.
*RST: RNData

Example: See example "Selecting Real Navigation Data" on page 123.

<subsystem>:NAVigation:DATA:DSELect <DSelect>
Selects the data list for <subsystem>:NAVigation:DATADLISt.

The lists are stored as files with the fixed file extensions *.dm_1iqgd in a directory of the
user's choice. The directory applicable to the following commands is defined with the
command MMEMory : CDIR. To access the files in this directory, you only have to give the
file name, without the path and the file extension.

Parameters:
<DSelect> string
Example: BB:GPS:NAV:DATA DLIS

BB:GPS:NAV:DATA:DLIS '<root>/Lists/GNSS listl'
selects file 'GNSS_1ist1'as the data source. This file must be in
the directory <root>/Lists and have the file extension
*.dm_iqd.

<subsystem>:NAVigation:DATA:PATTern <Pattern>

Determines the bit pattern for <subsystem>:NAVigation:DATA PATTern. The max-
imum length is 64 bits.
Parameters:
<Pattern> 64 bit pattern
*RST: 0
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Example: BB:GPS:NAV:DATA PATT
BB:GPS:NAV:DATA:PATT #H3F,8

<subsystem>:NAVigation:SIMulation:TBASis <SystemTime>

Determines the time basis used to enter the simulation start time. Per default, the UTC
(Universal Time Coordinates) is used but the user may choose or switch to a different
time basis at any time. The time is then automatically recalculated and displayed in the
selected time format.

Parameters:
<SystemTime> UTC | GPS | GST | GLO
*RST: UTC
Example: See example "Selecting Real Navigation Data" on page 123.

<subsystem>:NAVigation:SIMulation:DATE <Year>, <Month>, <Day>
Defines the date for the simulation in DD.MM. YYYY format of the Gregorian calendar.

This setting is only available for <subsystem>:NAVigation:DATA setto RNData and
<subsystem>:NAVigation:SIMulation:TBASis setto UTC.

Parameters:

<Year> integer
Range: 1980 to 9999
Increment: 1

<Month> integer
Range: 1 to 12
Increment: 1

<Day> integer
Range: 1 to 31
Increment: 1

Example: See example "Selecting Real Navigation Data" on page 123.

<subsystem>:NAVigation:SIMulation:TIME <Hour>, <Minute>, <Second>

Defines the exact simulation start time in UTC time format. For details see "Time
[hh:mm:ss:xxx]" on page 47.

This setting is only available for <subsystem>:NAVigation:DATA setto RNData and
<subsystem>:NAVigation:SIMulation:TBASis setto UTC.

Parameters:
<Hour> integer

Range: 0 to 23
Increment: 1
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<Minute> integer

Range: 0 to 59
Increment: 1

<Second> float

Range: 0 to 59.999
Increment: 0.001

Example: See example "Selecting Real Navigation Data" on page 123.

<subsystem>:NAVigation:SIMulation:WNUMber <Week>

Enters the week number (WN) the navigation signal is generated for. For details see
"Week Number" on page 47.

This setting is only available for <subsystem>:NAVigation:SIMulation:TBASis
setto GPS or GST and <subsystem>:NAVigation:DATA setto RNData.

Parameters:
<Week> integer
The weeks are numbered starting from a reference point of time
(WN_REF=0), that depends on the navigation standard.
Range: 0 to 9999.0*53
Increment: 1
*RST: 0
Example: See example "Selecting Real Navigation Data" on page 123.

<subsystem>:NAVigation:SIMulation:TOWeek <TOW>

Defines the simulation start time within the defined week (see <subsystem>:
NAVigation:SIMulation:WNUMber).

This setting is only available for <subsystem>:NAVigation:SIMulation:TBASis
set to GPS or GST.

Parameters:
<TOW> float
number of seconds since the beginning of the week
Range: 0 to 604799.999
Increment: 0.001
*RST: 0
Example: See example "Selecting Real Navigation Data" on page 123.

Hybrid GNSS Configuration

<sUbSYStEM>HYBRIA: KGNS S>[:STATE] euuuieeieeteieeieeiiieeeetttiaeeeeettaeeeseetnaeeesetanaeeeesennanss 127
<subsystem>:HYBRIA:GALIEO[:STATE]....cuuuerieituiieeeetiiieereriieeeeeetiereeetnaeeeernieesesraeesesnanss 127
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<subsystem>HYBRid:GLONASS[:STATE]......ccettrrrrrmruunaaaaaaiereerreaeeeeeereeeeeeernnnnnaaaaaeeeeees 127
<SUDSYStEM>HY BRIA:GP S S TATE e e eiiittuieeeettiiieeeetttiaeeeeetnaeeeertnnaeeeerennaeeeeetnnaaeeerennanss 127
<SUDSYSEEM>IUCRF ...uui i iieiiiiie e et e e et e e et e e e ettt e e e e ee b e e s eetaa e eesrananaeeeeetaneesessannnns 127
<SUDSYSIEM>IUMGRPS.... .ttt e e e e e e e e e e et e e s e e e e e e e e e eeeeetanaa e aeaaas 127

<subsystem>:HYBRid:<GNSS>[:STATe]
<subsystem>:HYBRid:GALileo[:STATe] <State>
<subsystem>:HYBRid:GLONass[:STATe]
<subsystem>:HYBRid:GPS[:STATe] <State>

Defines the navigation standards that will be part of the hybrid configuration. Only the
satellites of an enabled standard are configurable (see chapter 4.8, "Satellites Configu-
ration and Satellites Signal Settings”, on page 142).

Parameters:
<State> 0]1]|OFF|ON

*RST: 0

<subsystem>:UCRF <use_central RF>

Use this command if several R&S SMBYV instruments are connected to generate GNSS
signal in the same GNSS band.

Parameters:
<use_central RF> 01| OFF|ON

*RST: 0

<subsystem>:UMGPS <use_military>

Enables the configuration of GPS signals modulates with P code, see <subsystem>:
SATellite<st>:SIGNal.

Parameters:

<use_military> 0]1]OFF|ON
*RST: 0

Options: R&S SMBV-K93

Almanac/RINEX Configuration

The following examples use GPS entry standard. It is assumed, that a RF Band common
for the GNSS standards is selected.

|
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Example: Selecting an Almanac file

SCPI Command Response
BB:GPS:HYBR:GAL:STAT ON

BB:GPS:NAV:ALM:GPS:FILE 'GPS_ SEM585.txt'

BB:GPS:NAV:ALM:GAL:FILE 'GAL Yuma585.txt'
BB:GPS:NAV:ALM:GLON:FILE 'GLO 585.agl’

BBR:GPS:SVID:GPS:LIST? 2,3,4,5,6,7,8,9,10,
11,12,13,14,15,16,17,
18,19,20,21,22,23,24,
25,26,27,28,29,30,31,
32

BB:GPS:SVID:GAL:LIST? 1,2,3,4,5,6,7,8,9,10,
11,12,13,14,15,16,17,
18,19,20,21,22,23,24,
25,26,27,28,29,30

BB:GPS:SVID:GAL:LIST? 1,2,5,8,9,10,11,12,
13,15,16,17,18,19, 20,
21,22,23,24

Some commands of the following description do not apply to the new functionality for
Glonass satellites. If so, it is explicitly pointed out. In these cases, you can substitute the
wildcard <GNSS> either with GPS or GALileo, but not for GLONass.

Example: Configuring a RINEX file

BB:GPS:NAV:RIN:GPS:FILE
'<root>/Lists/GNSS/GPS/Rinex/GPS Week585 Day0.10n'

BB:GPS:NAV:RIN:IMP
BB:GPS:NAV:RIN:UUAS
BB:GPS:NAV:RIN:GPS:STAT ON

<subsystem>:NAVigation:ALManac:<GNSS>:DATE:BEGIN......ccceeeeeerreieireeeeerieeieeeeeevnnnnnns 129
<subsystem>:NAVigation:ALManac:GALileo:DATE:BEGIN.........ccevueeeeiiiiieeeeiiieeeeeereeeeeenaen. 129
<subsystem>:NAVigation:ALManac:GPS:DATE:BEGIN.........cuuuiiiieieieeeeeeeeeeeeeeininnceee e 129
<subsystem>:NAVigation:ALManac:<GNSS>:DATE:END..........cccouuiiiiimimmiiiiaeeeeeeeeeinnns 130
<subsystem>:NAVigation:ALManac:GALileo:DATE:END........ccceeeiiiiieeeeeeeeeeeieeeeeeeeeeee 130
<subsystem>:NAVigation:ALManac:GPS:DATE:END.........cccetuiuiirrieeeieeeiieeae e e e e e eeeina s 130
<subsystem>:NAVigation:ALManac:<GNSS>:FILE..........ueeeeeieieieieeeeeieeeeeeeeeerereee e 130
<subsystem>:NAVigation:ALManac:GALIIEO:FILE............ceeeeieeeeeiieeeiiiiieieeeee e eeeenreieee e 130
<subsystem>:NAVigation:ALManac:GLONASS:FILE..........c..ceciriiiiiiieiieeeeeicee e e e e 130
<subsystem>:NAVigation:ALManac:GPS:FILE...........ccciiitiiimmiaiaa e 130
<subsystem>:NAVigation:ALManac:GLONass:TOAPplicability:DATE..........cccceeeeememrmnuaannn 130
<subsystem>:NAVigation:ALManac:GLONass:TOAPplicability: TIME............ccccerrimrmccaaannnn. 131
<subsystem>:NAVigation:ALManac:<GNSS>:TOAPplicability: TOWeeK...........cceeereeerruunnnn.n. 132
<subsystem>:NAVigation:ALManac:GALileo: TOAPplicability: TOWeeK........ccceeevvrveeeerenrnnn. 132
<subsystem>:NAVigation:ALManac:GPS:TOAPplicability:TOWeeK...........ccoveeererererrerrrnnnnnn. 132
<subsystem>:NAVigation:ALManac:<GNSS>:TOAPplicability: WNUMDbeTr..........ccccevvvrnnnnnnnn. 132

|
Operating Manual 1173.1427.12 — 05 128



GPS, Assisted GPS, GPS P-Code, Galileo, GNSS, GLONASS Remote-Control Commands

Almanac/RINEX Configuration

<subsystem>:NAVigation:ALManac:GALileo: TOAPplicability:WNUMber...........c..ceerrervrnnnn.. 132
<subsystem>:NAVigation:ALManac:GPS:TOAPplicability:WNUMDET...............eevvrrrrrrnceeennnn. 132
<subsystem>:NAVigation:ALManac:<GNSS>WNUMDET...........cceeeeriruirereeeeeeerieeereneeeennnns 132
<subsystem>:NAVigation:ALManac:GALIIeO:WNUMDET..........cccuuruumaiieieeeeeieeeeeeeeiee e 132
<subsystem>:NAVigation:ALManac:GPS:WNUMDET..........ccouiiiiiiiiiiiiiiiiieeiieieiee e 132
<subsystem>:NAVigation:RINeX:<GNSS>:FILE.........ccoiiiiiiiiiiiiiaiia e 133
<subsystem>:NAVigation:RINeX:GALIIEO:FILE..........ccceiiiiiiiiiicaeaae e e e 133
<subsystem>:NAVigation:RINexX:GLONASS:FILE...........c..ueeeieieeeeieieeeriiiieieeeeeseeeeesrannenns 133
<subsystem>:NAVigation:RINEX:GPS:FILE..........ccuuurieeiieeeiieeriiiieieeeeseeetieae e e e e e eesrane s 133
<subsystem>:NAVigation:RINEX:<SGNSS>:STATE.....ccueereiirriereeriiieeeeereeeeeere e e e eereeeeeenanns 133
<subsystem>:NAVigation:RINEX:GALIEO:STATE. .....uuuiaaaie e e e e e e e e e e e e ee et eeee s 133
<subsystem>:NAVigation:RINeX:GLONASS:STATE. ...ccceeiiiiiiiiiiiinieaaa e e e e e e e eeeeeeeeniaaa e eas 133
<subsystem>:NAVigation:RINEX:GPS:STATE. ....cceiiieieeiiieiiaae e e e e e e e e e e e eenennae e ns 133
<subsystem>:NAVigation:RINEX:IMPOIM..........uuuiieiieieieieieeeeeeeeeeeeeeeeeeeeeere e es 133
<subsystem>:NAVigation:RINEX:UUASTALE.........cceevvruriiiiiieieieeeeeeeeeeeeeeeeeeesreranrnee e s e e 133
<subsystem>:NAVigation:RINEX:UFNSAtE.........ceeeiiiiiieieiiiiiieieeeeerieee e e eere e e e e eannes 134
<SUDSYStEM>:SVID: KGNSS LIS T . ittt e e e e r e e e e eeas 134
<SUDSYStEM>:SVID:GALIBOILIST ... ettt et e e e e e e e e e e e 134
<SUDSYStEM>ISVID: GPSILIST ... ettt e e e e e e e e e e e e e e et e e e eeas 134

<subsystem>:NAVigation:ALManac:<GNSS>:DATE:BEGIn
<subsystem>:NAVigation:ALManac:GALileo:DATE:BEGin?
<subsystem>:NAVigation:ALManac:GPS:DATE:BEGin?

This setting is ony available for GPS and Galileo satellites.
Queries the start date of the week span of the selected almanac file for the navigation

standard. The file is selected using <subsystem>:NAVigation:ALManac:<GNSS>:
FILE.

Return values:

<Year> integer
Range: 1980 to 9999
Increment: 1

<Month> integer
Range: 1 to 12
Increment: 1

<Day> integer

Range: 1 to 31
Increment: 1

Example: BB:GPS:NAV:ALM:GAL:DATE : BEG?
Response: 2010,11,07

Usage: Query only
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<subsystem>:NAVigation:ALManac:<GNSS>:DATE:END
<subsystem>:NAVigation:ALManac:GALileo:DATE:END?
<subsystem>:NAVigation:ALManac:GPS:DATE:END?

This setting is ony available for GPS and Galileo satellites.
Queries the end date of the week span of the selected almanac file for the navigation

standard. The file is selected using <subsystem>:NAVigation:ALManac:<GNSS>:
FILE.

Return values:

<Year> integer
Range: 1980 to 9999
Increment: 1

<Month> integer
Range: 1 to 12
Increment: 1

<Day> integer
Range: 1 to 3
Increment: 1

Example: BB:GPS:NAV:ALM:GAL:DATE:END?
Response: 2010,11,14

Usage: Query only

<subsystem>:NAVigation:ALManac:<GNSS>:FILE
<subsystem>:NAVigation:ALManac:GALileo:FILE <Almanac>
<subsystem>:NAVigation:ALManac:GLONass:FILE
<subsystem>:NAVigation:ALManac:GPS:FILE <Almanac>

Defines the almanac file for the navigation standard. For details see "Almanac Configu-
ration" on page 50.

Parameters:
<Almanac> string
Example: See example "Selecting an Almanac file" on page 128.

<subsystem>:NAVigation:ALManac:GLONass:TOAPplicability:DATE?
Queries the date of applicability of the selected almanac file for the navigation standard.

Note: This setting is available for Glonass. It is no longer supported for GPS and Galileo
satellites. To get the applicability data of GPS and Galileo satellites, refer to the com-
mands <subsystem>:NAVigation:ALManac:<GNSS>:TOAPplicability:
TOWeek on page 132 and <subsystem>:NAVigation:ALManac:<GNSS>:
TOAPplicability:WNUMber on page 132.
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Return values:
<Year> integer

Range: 1996 to 9999
Increment: 1

<Month> integer
Range: 1 to 12
Increment: 1
<Day> integer

Range: 1 to 31
Increment: 1

Example: BB:GPS:NAV:ALM:GLON: TOAP: DATE?
Response: 2010,11,07

Usage: Query only

<subsystem>:NAVigation:ALManac:GLONass:TOAPplicability: TIME?

Queries the start time of applicability of the selected almanac file for the navigation
standard.

Note: This setting is available for Glonass. It is no longer supported for GPS and Galileo
satellites. To get the applicability data of GPS and Galileo satellites, refer to the com-
mands <subsystem>:NAVigation:ALManac:<GNSS>:TOAPplicability:
TOWeek on page 132 and <subsystem>:NAVigation:ALManac:<GNSS>:
TOAPplicability:WNUMber on page 132.

Return values:
<Hour> integer

Range: 0 to 23
Increment: 1

<Minute> integer
Range: 0 to 59
Increment: 1
<Second> float

Range: 0 to 59.999
Increment: 0.001

Example: BB:GPS:NAV:ALM:GLON: TOAP: TIME?
Response: 17,0, 0

Usage: Query only
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<subsystem>:NAVigation:ALManac:<GNSS>:TOAPplicability: TOWeek
<subsystem>:NAVigation:ALManac:GALileo:TOAPplicability: TOWeek?
<subsystem>:NAVigation:ALManac:GPS:TOAPplicability: TOWeek?

Determines the Time of Week (TOW) the selected almanac is used for (time of applica-

bility).

Return values:

<Tow> float
Range: 0 to 604799.999
Increment: 0.001
*RST: 0

Usage: Query only

<subsystem>:NAVigation:ALManac:<GNSS>:TOAPplicability:WNUMber
<subsystem>:NAVigation:ALManac:GALileo:TOAPplicability:WNUMber?
<subsystem>:NAVigation:ALManac:GPS:TOAPplicability: WNUMber?

This setting is only available for Galileo and GPS satellites.

Determines the Week Number for which the selected almanac is used for (time of applic-
ability).

Return values:

<WN> integer

Range: 0 to 9999.0*53
Increment: 1
*RST: 1488

Usage: Query only

<subsystem>:NAVigation:ALManac:<GNSS>:WNUMber
<subsystem>:NAVigation:ALManac:GALileo:WNUMber?
<subsystem>:NAVigation:ALManac:GPS:WNUMber?

This setting is ony available for GPS and Galileo satellites.

Queries the week number of the selected almanac file for the navigation standard. The
file is selected using <subsystem>:NAVigation:AlManac:<GNSS>:FILE.

Return values:

<WeekNumber> integer
Range: 0 to 529947
*RST: 1488

Example: BB:GPS:NAV:ALM:GPS:WNUM?

Response: 585

Usage: Query only
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<subsystem>:NAVigation:RINex:<GNSS>:FILE
<subsystem>:NAVigation:RINex:GALileo:FILE <Filename>
<subsystem>:NAVigation:RINex:GLONass:FILE
<subsystem>:NAVigation:RINex:GPS:FILE <Filename>

Selects and activates one RINEX file per navigation standard. Perform
<subsystem>:NAVigation:RINex:IMPort to upload the selected file.

For details see "RINEX Configuration" on page 51.

Parameters:
<Filename> string
Example: See example "Configuring a RINEX file" on page 128.

<subsystem>:NAVigation:RINex:<GNSS>:STATe
<subsystem>:NAVigation:RINex:GALileo:STATe <State>
<subsystem>:NAVigation:RINex:GLONass:STATe
<subsystem>:NAVigation:RINex:GPS:STATe <State>

Activates a RINEX configuration file previously selected (see <subsystem>:
NAVigation:RINex:GPS:FILE)and imported (see <subsystem>:NAVigation:
RINex:IMPort).

Parameters:
<State> 0]1|OFF|ON
*RST: 0
Example: See example "Configuring a RINEX file" on page 128.

<subsystem>:NAVigation:RINex:IMPort
Uploads the RINEX file selected by <subsystem>:NAVigation:RINex:GPS:FILE.
Example: See example "Configuring a RINEX file" on page 128.

Usage: Event

<subsystem>:NAVigation:RINex:UUAState <State>

Synchronizes the time conversion and the atmospheric parameters to the corresponding
values retrieved from the RINEX file.

Parameters:
<State> 0]1]OFF|ON
*RST: 0
Example: See example "Configuring a RINEX file" on page 128.
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<subsystem>:NAVigation:RINex:UFNState <State>

Updates the frequency number for Glonass satellites automatically at import of a RINEX
File.

Parameters:

<State>

Example:

01| OFF | ON

*RST: 0

BB:GPS:NAV:RIN:UFNS 1

<subsystem>:SVID:<GNSS>:LIST

<subsystem>:SVID:GALileo:LIST?

<subsystem>:SVID:GPS:LIST?

Queries the list of valid satellites (SV IDs) of the selected almanac file for the navigation
standard. The file is selected using <subsystem>:NAVigation:ALManac:<GNSS>:
FILE.

Example:

Usage:

See example "Selecting an Almanac file" on page 128.

Query only

4.6 Time Conversion Configuration

The following example uses GPS entry standard.

Example: Configuring the time conversion and leap seconds settings

SCPI Command

BB:
BB:
BB:
BB:
BB:
BB:
BB:
BB:
BB:
BB:

BB:

<subsystem>:NAVigation:TCONversion:<GNSS>:AONE
<subsystem>:NAVigation:TCONversion:GALileo:AONE
<subsystem>:NAVigation:TCONversion:GPS:AONE

GPS:

GPS:

GPS

GPS

GPS

GPS

GPS

GPS

GPS

GPS

GPS

PRES

SMOD USER

:NAV:

:NAV:

:NAV:

:NAV:

:NAV:

:NAV:

:NAV:

:NAV:

:NAV:

TCON:

TCON:

TCON:

TCON:

TCON:

TCON:

TCON:

TCON:

TCON:

GPS:AZER?

GPS:AONE?

GPS:TOT?

GPS:WONT?

LEAP:SYNC

LEAP:SLST:STAT ON

LEAP:SEC?

LEAP:DATE?

LEAP:SIGN?

Response

15
2010,11,8

PLUS

|
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<subsystem>:NAVigation: TCONversion:<GNSS>:AZERO.........ccceieeeeeeieeiiiiiiieeeeeeeeeerinnnns 135
<subsystem>:NAVigation: TCONversion:GALIEO:AZERO. .....cccceeeeereeeeeeeeeieieeeeeeeeereverrerananns 135
<subsystem>:NAVigation: TCONVersion:GPS:AZERO. .......c..ccuuiereeerieeieeiieeeeenaeeeernieesennnns 135
<subsystem>:NAVigation: TCONVErsion:<GNSS>TOT....ccccuuuiiirrreieiiiirniiaae e e e eeeeeennna s 136
<subsystem>:NAVigation:TCONVersion:GALIEO:TOT ......cctieeiieieeeaeee e 136
<subsystem>:NAVigation: TCONVErsion:GPS:TOT ......cceeieiiiiiiaiae e e e e e eieeieaae e e e e e eeeeeeeae s 136
<subsystem>:NAVigation: TCONversion:<GNSS>WNOT........ccciiririrrirerereiireeeeinieaae e 136
<subsystem>:NAVigation: TCONversion:GALIEO:WNOT .........ceeieiieeiieeeiriiieieeeeeeeeesrannes 136
<subsystem>:NAVigation: TCONVersion:GPS:WNOT..........ceeverrrruiiiiierereeeieeeeeeeersrnnnnns 136
<subsystem>:NAVigation: TCONVersion:UTCSU:AONE.........cceieeieiriiieeeeeeiieeeeeeereeeeeeennanns 136
<subsystem>:NAVigation: TCONversion:UTCSU:AZERO. ....c....ceruiiiiiimuiieeeeieeeicae e eeeeies 137
<subsystem>:NAVigation:TCONversion:UTCSU:DATE.........cocitiiuiiaeeaaeeeieee e e e e e e 137
<subsystem>:NAVigation:TCONversion:LEAP:SLSTransition[:STATE€]......cceevireerirnirrnrennnns 137
<subsystem>:NAVigation: TCONVErsion:LEAP:DATE .......cceeeieieieeeeeeeieeeeeeeeeerereneneeeeseeens 137
<subsystem>:NAVigation: TCONversion:LEAP:SECONS......c.ccceeeeereeeeeeeeeieieeeeeeeeerersnrennnann 138
<subsystem>:NAVigation: TCONVersion:LEAP:SIGN........c.ccccieeuiieeiiiieeeeeic et eere e enaees 138
<subsystem>:NAVigation: TCONVersion:LEAP:SYNC.........cccevtiuieieiiieerereiiicee e e e e eeeeinn s 138

<subsystem>:NAVigation:TCONversion:<GNSS>:AONE
<subsystem>:NAVigation:TCONversion:GALileo:AONE <AOne>
<subsystem>:NAVigation:TCONversion:GPS:AONE <AOne>

Defines the 15t order term of polynomial, A,.
This setting is only available for <subsystem>:SMODe STATic or USER.

For details see chapter 3.3, "Time Conversion Configuration", on page 51.

Parameters:
<AOne> integer
Range: -8388608 to 8388607
Increment: 1
*RST: 0
Example: See example "Configuring the time conversion and leap seconds

settings" on page 134.

<subsystem>:NAVigation:TCONversion:<GNSS>:AZERo
<subsystem>:NAVigation:TCONversion:GALileo:AZERo <AZero>
<subsystem>:NAVigation:TCONversion:GPS:AZERo <AZero>

Defines the constant term of polynomial, A,.
This setting is only available for <subsystem>:SMODe STATic or USER.

For details see chapter 3.3, "Time Conversion Configuration", on page 51.

Parameters:

<AZero> integer
Range: -2147483648 to 2147483647
Increment: 1
*RST: 0
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Example: See example "Configuring the time conversion and leap seconds
settings" on page 134.

<subsystem>:NAVigation:TCONversion:<GNSS>:TOT
<subsystem>:NAVigation:TCONversion:GALileo:TOT <Tot>
<subsystem>:NAVigation:TCONversion:GPS:TOT <Tot>

Defines the UTC data reference time of week, t.
This setting is only available for <subsystem>:SMODe STATic or USER.

For details see chapter 3.3, "Time Conversion Configuration", on page 51.

Parameters:
<Tot> integer
Range: 0 to 255
Increment: 1
*RST: 0
Example: See example "Configuring the time conversion and leap seconds

settings" on page 134.

<subsystem>:NAVigation:TCONversion:<GNSS>:WNOT
<subsystem>:NAVigation:TCONversion:GALileo:WNOT <Wnot>
<subsystem>:NAVigation:TCONversion:GPS:WNOT <Wnot>

Defines the UTC data reference week number, WN;.
This setting is only available for <subsystem>:SMODe STATic or USER.

For details see chapter 3.3, "Time Conversion Configuration", on page 51.

Parameters:
<Whnot> integer
Range: 0 to 255
Increment: 1
*RST: 0
Example: See example "Configuring the time conversion and leap seconds

settings" on page 134.

<subsystem>:NAVigation:TCONversion:UTCSu:AONE <A 1>

Defines the 1%t order term of polynomial, A;.

Parameters:

<A 1> integer
Range: -512 to 511
Increment: 1
*RST: 0

Options: R&S SMx/AMU-K294

|
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R&S SMBV-K94

<subsystem>:NAVigation:TCONversion:UTCSu:AZERo <A 0>

Defines the constant term of polynomial, A,.

Parameters:

<A 0> integer
Range: -1024 to 1023
Increment: 1
*RST: 0

Options: R&S SMx/AMU-K294

R&S SMBV-K94

<subsystem>:NAVigation:TCONversion:UTCSu:DATE?
Enters the date for the UTC-UTC(SU) data in DMS format.

Return values:
<Year> integer

Range: 1996 to 9999
Increment: 1

<Month> integer

Range: 1 to 12
Increment: 1

<Day> integer

Range: 1 to 31
Increment: 1

Usage: Query only

Options: R&S SMx/AMU-K294
R&S SMBV-K94

<subsystem>:NAVigation:TCONversion:LEAP:SLSTransition[:STATe] <State>
Enables/disables the simulation of the leap second transition.

Parameters:
<State> 0]1|OFF|ON

*RST: Off

<subsystem>:NAVigation:TCONversion:LEAP:DATE <Year>, <Month>, <Day>
Defines the date of the next UTC time correction.

For details see "Leap Second Configuration" on page 53.
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Parameters:

<Year> integer
Range: 1980 to 9999
Increment: 1

<Month> integer
Range: 1 to 12
Increment: 1

<Day> integer
Range: 1 to 31
Increment: 1

Example: See example "Configuring the time conversion and leap seconds
settings" on page 134.

Options: R&S SMBV-K92

<subsystem>:NAVigation:TCONversion:LEAP:SEConds <Seconds>

Defines the currently used leap second. For details see "Leap Second Configura-
tion" on page 53.

Parameters:
<Seconds> float
Range: 0 to 50
Increment: 1
*RST: 15
Example: See example "Configuring the time conversion and leap seconds

settings" on page 134.

<subsystem>:NAVigation:TCONversion:LEAP:SIGN <Sign>

Defines whether one second is added to or subtracted from the current leap second value
during synchronization. For details see "Leap Second Configuration" on page 53.

Parameters:

<Sign> PLUS | MINus
*RST: PLUS

Example: See example "Configuring the time conversion and leap seconds
settings" on page 134.

Options: R&S SMBV-K92

<subsystem>:NAVigation:TCONversion:LEAP:SYNC

Synchronizes the leap second according to the simulation time. For details see "Leap
Second Configuration" on page 53.

|
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Multipath Configuration

Example: See example "Configuring the time conversion and leap seconds
settings" on page 134.

Usage: Event

Multipath Configuration

The multipath settings are enabled for instrument equipped with option GNSS Enhanced
(R&S SMBV-K92).

Suffixes
The suffix index SVID<ch> distinguishes between the SV IDs

Value range: 1 .. 37 for GPS satellites and 1 .. 50 for Galileo satellite; the SV ID must
correspond to a healthy satellie!

The suffix index TAP<us> distinguishes between the taps in the multipath configuration.

Value range: 1 .. 10

Examples

The following example uses GPS entry standard.

Example: Configuring the multipath settings for SV ID#20

SCPI Command Response
BB:GPS:PRES

BB:GPS:SMOD USER

BB:GPS:SAT:COUN? 8
BB:GPS:SAT2:SVID? 20
BB:GPS:SAT2:STAN? GAL

BB:GPS:SVID20:GAL:MPAT:TAP:COUN 2

BB:GPS:SVID20:GAL:MPAT:TAP1:POW -3

BB:GPS:SVID20:GAL:MPAT:TAP1:DSH 100

BB:GPS:SVID20:GAL:MPAT:TAP1:CPH 3.14

BB:GPS:SVID20:GAL:MPAT:TAP2:TSH 1

BB:GPS:SVID20:GAL:MPAT:TAP2:POW -5

BB:GPS:SVID20:GAL:MPAT:STAT ON

<subsystem>:SVID<ch>:<GNSS>:MPATHh: STATE....ieuiiieee e e 140
<subsystem>:SVID<ch>:GALIEO:MPATN:STATE. ..cceiiieieeeitiiieae e ettt e e e s 140
<subsystem>:SVID<Ch>:GPS:MPATH:STAT . . et 140

|
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<subsystem>:SVID<ch>:<GNSS>:MPATh: TAP:COUNTL........ccvtruiiiririeeieeeiiecie e e e eeeeeien s 140
<subsystem>:SVID<ch>:GALileo:MPATH:TAP:COUNL......cc.cieiiiiiiiieeeeeeeiee e et eeeanens 140
<subsystem>:SVID<ch>:GPS:MPATh:TAP:COUNL......cccvuiieeiireieeeteeeeettee e et e e eea e e enaans 140
<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP<US>:CPHaSE........ccevvrueeirereriiiieieeeeeeinnannn 141
<subsystem>:SVID<ch>:GALileo:MPATHh:TAP<uUS>:CPHASE.........cuuuceeeieeeeeeeeeieeeeinicee e 141
<subsystem>:SVID<ch>:GPS:MPATh:TAP<US>:CPHASE.........c..eerrrrrrrrrreieriiceeee e 141
<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP<Us>:DSHift........cccceeriiiririiiarieeeeeeeeeeenenn 141
<subsystem>:SVID<ch>:GALileo:MPATHh:TAP<US>:DSHift...........ccevrrrirrrrrerererrnrirenee e 141
<subsystem>:SVID<ch>:GPS:MPATh: TAP<US>:DSHift........cccceeriiiiiieeiiiiiee e eenaenn 141
<subsystem>:SVID<ch>:<GNSS>:MPATh: TAP<US>POWET.......cccccevvruiereriireeeeeeereeeeeeenanns 141
<subsystem>:SVID<ch>:GALile0:MPATh: TAP<US>:POWET.......cccvuveeieeeeriiniiiieeeeeeeeeninnnns 141
<subsystem>:SVID<ch>:GLONass:MPATh:TAP<us>:POWeT............ccceeverirrrrrrirrernnnnrinnnnns 141
<subsystem>:SVID<ch>:GPS:MPATHh:TAP<US>POWET.........ccceeteeeriiiieeeieeeeeeeeeeenreeee s 141
<subsystem>:SVID<ch>:<GNSS>:MPATh: TAP<US>:TSHift.......c..ccerrrruieiiiiiriiierie e, 142
<subsystem>:SVID<ch>:GALileo:MPATh:TAP<US>:TSHift........coevrrrrrrieieieieeeeeeeeeernreenn 142
<subsystem>:SVID<ch>:GPS:MPATh: TAP<US>:TSHift.......ccieriiiiiiiieieeieeiiiiee e 142

<subsystem>:SVID<ch>:<GNSS>:MPATh:STATe
<subsystem>:SVID<ch>:GALileo:MPATh:STATe <State>
<subsystem>:SVID<ch>:GPS:MPATh:STATe <State>

Enables/disables the generation of multipath signals for the satellite with the specified
SV ID belonging to the specified GNSS standard. Settings made with the subsequent
<subsystem>:SVID<ch>:<GNSS>:MPATh commands are considered only if the mul-
tipath configuration is enabled.

Parameters:

<State> 0|1]|OFF|ON
*RST: 0

Example: See example "Configuring the multipath settings for SV
ID#20" on page 139.

Options: R&S SMBV-K92

<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP:COUNt
<subsystem>:SVID<ch>:GALileo:MPATh:TAP:COUNt <Taps>
<subsystem>:SVID<ch>:GPS:MPATh:TAP:COUNt <Taps>

Sets the paths number. The value determines the number of rows available for configu-
ration.

For details see "Number of Taps" on page 88.

Parameters:
<Taps> float
Range: 1 to 10
Increment: 1
*RST: 1
Example: See example "Configuring the multipath settings for SV

ID#20" on page 139.
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Options: R&S SMBV-K92

<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP<us>:CPHase
<subsystem>:SVID<ch>:GALileo:MPATh:TAP<us>:CPHase <Phase>
<subsystem>:SVID<ch>:GPS:MPATh:TAP<us>:CPHase <Phase>

Sets the carrier phase, used in case of multipath simulation.

Parameters:
<Phase> float
Range: 0 to 6.28
Increment: 0.01
*RST: 0
Default unit: rad
Example: See example "Configuring the multipath settings for SV
ID#20" on page 139.
Options: R&S SMBV-K92

<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP<us>:DSHift
<subsystem>:SVID<ch>:GALileo:MPATh:TAP<us>:DSHift <DopplerShift>
<subsystem>:SVID<ch>:GPS:MPATh:TAP<us>:DSHift <DopplerShift>

Defines the additional Doppler shift of the simulated signal of the satellite, used to sim-
ulate multipath conditions.

Parameters:
<DopplerShift> float
Range: -10.0E3 to 10.0E3
Increment: 0.01
*RST: 0
Default unit: Hz
Example: See example "Configuring the multipath settings for SV
ID#20" on page 139.
Options: R&S SMBV-K92

<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP<us>:POWer
<subsystem>:SVID<ch>:GALileo:MPATh:TAP<us>:POWer <Power>
<subsystem>:SVID<ch>:GLONass:MPATh:TAP<us>:POWer <Power>
<subsystem>:SVID<ch>:GPS:MPATh:TAP<us>:POWer <Power>

Sets the additional power of the satellite in dB, used to simulate multipath conditions.

See chapter 3.4.1, "Power Configuration", on page 55 for information about the power
calculation.
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Parameters:

<Power> float
Range: -10 to O
Increment: 0.01
*RST: 0
Default unit: dB

Example: See example "Configuring the multipath settings for SV
ID#20" on page 139 and example "Configuring the power set-
tings" on page 152.

Options: R&S SMBV-K92

<subsystem>:SVID<ch>:<GNSS>:MPATh:TAP<us>:TSHift
<subsystem>:SVID<ch>:GALileo:MPATh:TAP<us>:TSHift <TimeShift>
<subsystem>:SVID<ch>:GPS:MPATh:TAP<us>:TSHift <TimeShift>

Sets an additional delay of the selected satellite, used to simulate multipath conditions.

Parameters:
<TimeShift> float
Range: 0 to 9.99999
Increment: 0.00001
*RST: 0
Default unit; Chips
Example: See example "Configuring the multipath settings for SV
ID#20" on page 139.
Options: R&S SMBV-K92

4.8 Satellites Configuration and Satellites Signal Settings

Suffixes
The suffix index Satellite<st> distinguishes between the satellites.

Value range: 1 .. 24; configurations with more than 6 satellites require option R&S SMBV-
K91, more than 12 satelites require option R&S SMBV-K96.

Examples

The following example uses GPS entry standard.

Example: Configuring the satellite's constellation

SCPI Command Response
BB:GPS:PRES

BB:GPS:SMOD USER
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SCPI Command Response
BB:GPS:SEM 7.5

BB:GPS:SAT:COUN 8

BB:GPS:GOC

BB:GPS:SAT:GRTP ON

BB:GPS:SAT1:STAN? GPS
BB:GPS:SAT1:SIGN? CAC
BB:GPS:SAT1:SVID? 19
BB:GPS:SAT1:SCR? 1023000
BB:GPS:SAT1:MOD? BPSK
BB:GPS:SAT1:DUR? 10833
BB:GPS:SAT1:PRAN? 20719113.866605

BB:GPS:SAT1:PRB 0

BB:GPS:SAT1:TSH? 70701.0897703667
BB:GPS:SAT1:DSH? 349.357758269347
BB:GPS:SAT1:ICPH? 0
BB:GPS:SAT1:FREQ? 1575420349.35776
BB:GPS:SAT1:CACR? 1023000.22685564
BB:GPS:SVID19:GPS:MPAT:STAT? 0

BB:GPS:SAT1:STAT ON

BB:GPS:STAT ON

BB:GPS:HDOP? 1.30620600795132

BB:GPS:PDOP? 2.65785384283367
<sUbSYSteEM>:SPREAAING[:STATE] . .ieetieiriruriiieiereereeeeeeeeeerrrr e seeeeeeeeerrerresrnrnaaeaeas 144
<SUDSYSEEM > SEMASK. ..t uuuuieieiieeeeeieeeieititceeee i e e e e e e e e e e e e eeeetaba e aeseeaaaseseseeessstanaanaaeeaaaans 144
ST o1y (=Y 2 bt 5 R 144
<SUDSYSIEM>IPDOP.......ccci ittt e e e e e e e e e et et e e e s e eaeeaeeeeeereee e st aeaaaaans 145
<SUDSYStEM>GALMOAUIALION. . ..ueeeiieieieeeeeeeeeeeeeeeeret e ee s e e e eeeeeeeeeeeeeeeesbabara e aeeeaaeas 145
<sUbSYStEM>:GOCONSIEIIALION. ........eeevirriiiieiieeeeeieeerett e e e e eeeeeeeeeb e aeeeeeseeeeesrabaaeeeens 145
<subsystem>:SATellite:GRTPIOJECHON. ...uuviieiiiiieeieeeeeeee e e e se e ceeccre e rreeeeaaeaeaaeeeeeeas 146
<sUbSYStEM>:SATEIIEICOUNL......uuiiie et e e e e e e e e e e 146
<subsystem>:SATEllIte<St>ICACRAE. c.c..uuu ettt 146
<subsystem>:SATellite<St>DSHIft......ccoeiiiiriiiieeere e 147
<subsystem>:SATellite<St>DURGLON. .....uuuueiieieeieeee et e e e e e e e e e e e e ee e e eeeeas 147
<subsystemM>:SATEllItE <S> IFNUMDET .......uuueeieieieeeeeeeeeeeeeet e e e e e e e e e e e e eeree b aeeeeas 147
<subsystem>:SATellite<st>FREQUENCY......uuueieeieeeieeeiiiieieieeeeeeeeeeinreare e e e e e e eeeenraaeeeeas 147
<subsystem>:SATellite<St>:CPHEASE.........ccccceiuiiiiiiiiiiiie e e eee e e ee s s e e e aaaeee e e s 148
<subsystem>:SATEllIte<St>ICPHASE. ....ccitiiiiiiie e 148
<subsystem>:SATEllite<St>IPCRALE......ciiiiiiiiiiiiie et 148
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<subsystem>:SATellite<st>:MODUIAtION. .....ceieiieeieeeee e e e 148
<sUbSyStemM>:SATEllIte<St>PRANGE. ....ccvui i ittt ee e et e et e et e e et e e e eaa e e e eananns 149
<SULSYStEM>:SATEIlItE<St>PRBIS. ....uuiiiiiiriieeeeiiiieeee e e e et e e e e eere e e e e esteeeerrsbeeeereananss 149
<subsystem>:SATEllite<St>:SCRALE.......cceiiiiriiiiiiiercceieie e e e e e e ee e e e e e e e e e e e e 149
<subsystem>:SATEllIte<St>ISIGNEL. ... .ciiiiieiiiiii e 150
<subsystem>:SATellite<st>:STANAAI. .....cceeeiieeeeeei e 150
<SUDSYStEM> S AT EllitE <SS IS TAT . ettt e e e e e e e e e e e e e e e e e e e e eeas 150
<sUbSYStEM>:SATEIIESSTSISVID.....cciiieeeeiiiiie i eeeeeee ettt e e e e e e e eee b s e e e e e s e ereesbaaeeeeas 150
<subsystem>:SATellite<St> TSHIft........ccuiierieiiiiei e e e e e e e e e enaees 151

<subsystem>:SPReading[:STATe] <State>

Activates/deactivates spreading. When spreading is deactivated the pure navigation data
is modulated onto the RF carrier.

This setting is only available for <subsystem>:SMODe STATic.

Parameters:

<State> 0]1|OFF|ON
*RST: 1

Example: BB:GPS:SMOD STAT

BB:GPS:SPR:STAT ON

<subsystem>:SEMask <SEMask>

Sets the satellite's elevation mask, i.e. determines the elevation filter applied when
<subsystem>:GOConstellation is performed, or, while using the Auto Localization
mode, the filter used to filter all low-elevation satellites which are closer to the horizon
and may witness in reality more unwanted multipath effects.

For details see "Elevation Mask" on page 62.

This setting is only available for <subsystem>: SMODe AUTO Or USER.

Parameters:
<SEMask> float
Range: 2.5 to 10.0
*RST: 5
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:HDOP?

Queries the HDOP (Horizontal Dilution of Precision) of the selected satellite constellation
at the beginning of the simulation.

At least four different satellites have to be configured to get a reasonable value; otherwise
-1 will be returned.

For details see "Initial HDOP/PDOP" on page 62.

|
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This setting is only available for <subsystem>: SMODe AUTO or USER.

Return values:
<Hdop> float

Increment: 0.01

Example: See example "Configuring the satellite's constella-
tion" on page 142.

Usage: Query only

<subsystem>:PDOP?

Displays the PDOP (Position Dilution of Precision) of the selected satellite constellation
at the beginning of the simulation.

At least four different satellites have to be configured to get a reasonable value; otherwise
-1 will be returned.

For details see "Initial HDOP/PDOP" on page 62.
This setting is only available for <subsystem>: SMODe AUTO or USER.

Return values:

<PDop> float
Increment: 0.01
*RST: 0
Example: See example "Configuring the satellite's constella-

tion" on page 142.
Usage: Query only

<subsystem>:GALModulation <Modulation>
Defines the modulation mode used for modulating the galileo carrier signal.

BOC(1,1) modulation can be set with Galileo instead of CBOC(6,1) to reduce the sample
rate required to simulate a certain period of time.

Parameters:
<Modulation> BOC | CBOC

*RST: CBOC

<subsystem>:GOConstellation

Retrieves an optimal satellite constellation for the selected Aimanac/RINEX file, elevation
mask and the enabled maximum number of satellites.

Usage: Event
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<subsystem>:SATellite:GRTProjection <glb_RT_proj>

Forces ephemeris projection for all satellites, i.e. performs the same action as the com-
mand <subsystem>:SVID<ch>:<GNSS>:NMESsage:RTPRojection.

Parameters:
<glb_RT_proj> 0|1]|OFF|ON
*RST: 0
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite:COUNt <SatCount>

Defines the maximum number of satellites that can be simulated. The minimum allowed
number depends on the selected simulation mode (see <subsystem>: SMODe
on page 115) .

Configurations with one satellite are allowed only for <subsystem>:SMODe STATic.

For <subsystem>:SMODe AUTO or USER, four satellites or more are required.

Note: Generating the navigation signal with more than 6 satellites is enabled only for
instruments equipped with option R&S SMBV-K91; more than 12 satellites require option
R&S SMBV-K96.

The number of satellites determines the value range of the suffix for
<subsystem>:SATellite<st> commands.

Parameters:
<SatCount> integer
Range: 1 to 24
Increment: 1
*RST: 1
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite<st>:CACRate?
Queries the currently valid values for the chip rate.
For details see "Resulting Start Chip Rate" on page 70.

Return values:
<CACRate> float

Default unit: Hz

Example: See example "Configuring the satellite's constella-
tion" on page 142.

Usage: Query only
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<subsystem>:SATellite<st>:DSHift <DopplerShift>
Defines the Doppler shift of the simulated signal of the satellite.

For details see "Doppler Shift" on page 69.

Parameters:
<DopplerShift> float
Range: -100.0e3 to 100.0e3
Increment: 0.01
*RST: 0
Default unit: Hz
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite<st>:DURation?

Displays the time the satellite's elevation is higher than 2.5, 5, 7.5 or 10° starting at the
first simulation moment of the satellite of interest, as selected with the command
<subsystem>:SEMask.

For details see "Duration (Elev. > 2.5/5/7.5/10°)" on page 68.

Return values:
<Duration> float

Default unit: s

Example: See example "Configuring the satellite's constella-
tion" on page 142.

Usage: Query only

<subsystem>:SATellite<st>:FNUMber <FrequencyNumber>

The command sets or queries the frequency number, depending on the used data source.
The parameter corresponds to the sub-carrier used to modulate the GLONASS satellite.

Parameters:

<FrequencyNumber> integer
Range: -7 to 24
Increment: 1
*RST: 0

<subsystem>:SATellite<st>:FREQuency?
Queries the currently valid values for Doppler-shifted carrier frequency.

For details see "Resulting Start Frequency" on page 69.
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Return values:
<Frequency> float

Default unit: Hz

Example: See example "Configuring the satellite's constella-
tion" on page 142.

Usage: Query only

<subsystem>:SATellite<st>:CPHase <code>

Sets the initial code phase in chips while working in static simulation mode and using
arbitary navigation data source.

Parameters:
<code> float

Range: 0 to 20459.99
Increment: 0.01
*RST: 0

<subsystem>:SATellite<st>:ICPHase <ICPhase>
Sets the initial carrier phase.

This setting is only available for <subsystem>:SMODe STATic. The parameter is upda-
ted automatically for USER and AUTO.

Parameters:
<ICPhase> float
Range: 0 to 6.28
Increment: 0.01
*RST: 0
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite<st>:PCRate?
Queries the currently valid values for the chip rate of the P-code.

Return values:

<PCRate> float
Usage: Query only
Options: R&S SMBV-K93

<subsystem>:SATellite<st>:MODulation <Modulation>

Defines the modulation used for modulating the carrier signal.
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Parameters:
<Modulation> BPSK | CBOC
*RST: BPSK
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite<st>:PRANge <Pseudorange>
Defines the propagation delay from satellite to receiver in meters.
This setting is only available for <subsystem>:SMODe STATic.

For details see "Pseudorange" on page 68.

Parameters:
<Pseudorange> float
Range: 0 to (2.499E6)/1.023E6*SPEED_OF_LIGHT
Increment: 0.001
*RST: 0
Default unit: m
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite<st>:PRBias <PseudorangeBias>

Sets a bias to the pseudorange of a satellite (see also <subsystem>:
SATellite<st>:PRANge on page 149).

This setting is only available for <subsystem>: SMODe AUTO Or USER.

Parameters:
<PseudorangeBias> float
Range: -1000 to 1000
Increment: 0.001
*RST: 0
Default unit: m
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite<st>:SCRate?
Queries the standard chip rate.

Return values:
<ChipRate> float
Default unit: Hz

Example: See example "Configuring the satellite's constella-
tion" on page 142.
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Usage: Query only

<subsystem>:SATellite<st>:SIGNal <Signal>
Selects the type of signal the corresponding satellite is using.
For details and an overview of supported signals see "Signal(s)" on page 65.

Enabled <subsystem>:UMGPS is prerequisites for using P codes.

Parameters:

<Signal> CACode | PCODe | CAPQ | CAPI | E1Def | RCA
*RST: CACode

Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite<st>:STANdard <Standard>

Selects the navigation standard the corresponding satellite belongs to. The available
GNSS standards depend on the selected Hybrid GNSS configuration (see chapter 4.5,
"Almanac/RINEX Configuration”, on page 127) and the installed options.

Parameters:
<Standard> GPS | GALileo
*RST: GPS
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite<st>:STATe <State>

Activates/deactivates the satellite.

Parameters:
<State> 0|1]|OFF|ON
*RST: 0
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite<st>:SVID <Svid>

Defines the Space Vehicle ID of the satellite to be simulated. This value is used to gen-
erate the corresponding spreading code.

For <subsystem>:NAVigation:DATA RNData, only the valid IDs which are listed in
the almanac are selectable; for arbitrary data, any ID can be selected.

|
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Global Signal Configuration

SV ID set to -1 corresponds to the manual selection "N.A. (not assigned)". Itis not allowed
to assign the same SV ID to more than one satellite of one GNSS standard. Hence, the
selection N.A. can be used to exchange the assigned SV ID to different satellites belong-
ing to the same standard.

Parameters:
<Svid> integer
Range: 1 to 40
Increment: 1
*RST: 1
Example: See example "Configuring the satellite's constella-

tion" on page 142.

<subsystem>:SATellite<st>:TSHift <TimeShift>
Defines the propagation delay from satellite to receiver.

For details see "Time Shift/ chips" on page 69.

Parameters:
<TimeShift> float
time shift in chips
Range: 0 to 2499999.999
Increment: 0.001
*RST: 0
Example: See example "Configuring the satellite's constella-

tion" on page 142.

Global Signal Configuration

<subsystem>:SVID:SIGNAL:COUPIling <State>

For quick configuration, enables the configuration of all SV IDs simultaneously, i.e. the
value set for the first available SV ID is used for all other. Current settings are overwritten.

Parameters:
<State> 0]1|OFF|ON
*RST: 1

<subsystem>:SVID<ch>:<GNSS>:SIGNal
<subsystem>:SVID<ch>:GPS:SIGNal <Signal>

For quick configuration, enables the configuration of all SV IDs simultaneously, i.e. the
value set for the first available SV ID is used for all other. Current settings are overwritten.

|
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Power Tuning and Power Settings

Parameters:

<Signal> CACode | PCODe | CAPQ | CAPI
*RST: CACode

Options: R&S SMBV-K93

Power Tuning and Power Settings

The following example uses GPS entry standard.

Example: Configuring the power settings

SCPI Command Response
BB:GPS:PRES

BB:GPS:SMOD USER

BB:GPS:HYBR:GAL:STAT ON

BB:GPS:SAT:COUN 8

BB:GPS:GOC
BB:GPS:SAT2:STAN? GAL
BB:GPS:SAT2:SVID? 16

BB:GPS:SVID16:GAL:MPAT:TAP:COUN 2

BB:GPS:SVID16:GAL:MPAT:TAPL1:POW -3

BB:GPS:SVID16:GAL:MPAT:TAP2:POW -5

BB:GPS:SVID16:GAL:MPAT:STAT ON

BB:GPS:SAT2:STAT ON

BB:GPS:POW:MODE AUTO

BB:GPS:POW:SREF 1

BB:GPS:SAT1:STAN? GPS

BB:GPS:POW:REF -115

BB:GPS:POW:INT:PZER

BB:GPS:STAT ON

BB:GPS:SAT2:POW? -1.12515425371262

BB:GPS:POW:INT:PST

BB:GPS:POW:INT:CAELD? -2.44
BB:GPS:SAT2:POW? 0.374845746287383
:POW -110

BB:GPS:POW:TOT? -114.146761435285

|
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<sUbSYStEM>POWETIMODE........cuutuuieaaieeeeeeeeeeeeeeeeeeieiea e e e e e e e e eaeaeeeeeeeeeeansnnnaaaaaeeeeaes 153
<SUDSYStEM>:POWEIREFEIENCE. .. ..cetuieeiiiiiieeiiit e e e et e e e et e e e et e e e s eete e e e e eeaeeaeseananss 153
<SUDSYStEM>POWEISREFEIENCE. . ...ciiiiteieeeeeiiieeeeetteeeeeeeteeeeesetaaeeeertaaeeesetaneeeerennanss 154
<sUbSYStEM>:SATEIlItE<STSIPOWET.....ccviiiiice i e et e e e e e e e e e e 154
<subsystem>:SATellite<st>POWErRSIGNAL.........cceiriiiiiiiia i 154
<SUDSYStEM>IPOWETTOTAL ...eiiieeieeeeiiieeie et e e e e e e e e e e e e e e e e e e e e e e eeen e eeeenen e ns 154
<subsystem>:POWErINTENPZERO.......coiiitiuiiieitiie ettt e e 155
<subsystem>:POWer:INTEer:PSTandard........ccccceeeeeeruieeeeeiiieeeeeiereeseete e e e eaie e e e eeae e e e sennanns 155
<subsystem>:POWErINTERICARCA. .....uu ettt e et e e et s e e s e et e e e e eaaeeeeeereeerennanns 155
<subsystem>:POWEr:INTErCAETDET.......ccuueieeiiiee ettt e e e e eaaanes 155
<subsystem>:POWer:INTRa:GPS:PZERO...........cccuttiutieieiieeeeeeeeeinese e e e e e e e e e eeeenraa e 155
<subsystem>:POWer:INTRa:GPS:PSTandard...........ccuuruuuiaaiaiiaeiieiiiiceaae e e e 156
<subsystem>:POWEr:INTRA:GPSICAP.......u i e et e e e e e e e eas 156

<subsystem>:POWer:MODE <Mode>

Determines whether the power is calculated automatically or is based on user defined
settings.

Parameters:
<Mode> USER | AUTO

USER

User power mode, intended for dynamical configuration of the
power of each satellite separately and manually.

AUTO

In auto power mode the power of all satellites is calculated auto-
matically based on the satellite-to-receiver distance and relative
to the relative power of the reference satellite (<subsystem>:
POWer:SREFerence).

*RST: USER

Example: See example "Configuring the power settings" on page 152.

<subsystem>:POWer:REFerence <ReferencePower>

Sets the power level that is used as a reference for the calculation of the power level of
the satellites.

Parameters:
<ReferencePower> float
Range: -145 to 20
Increment: 0.01
*RST: -30
Default unit: dBm
Example: See example "Configuring the power settings" on page 152.

|
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<subsystem>:POWer:SREFerence <sat>

Determines the satellite used as a reference for the calculation of the power levels of the
satellites in auto power mode.

Parameters:
<sat> float
Range: 1 to 24
Increment: 1
*RST: 1
Example: See example "Configuring the power settings" on page 152.

<subsystem>:SATellite<st>:POWer <Power>

Sets/queries the power offset of the satellite in dB. The offset determines the power ratio
of the activated satellites.

This setting command is only available for <subsystem>:SMODe USER.

See chapter 3.4.1, "Power Configuration", on page 55 for information about the power

calculation.
Parameters:
<Power> float
Range: -20 to 20 dB (for the query command)/ 0 dB (for the
settings command)
Increment: 0.01
*RST: 0
Example: See example "Configuring the power settings" on page 152.

<subsystem>:SATellite<st>:POWer:RSIGnal? <RefSignal>

For mixed signals like "C/A+P", queries the signal used as a reference by power calcu-
lation.

The power reference is fixed to "C/A" for mixed signals. For signals modulated only with
the P code, the power reference is "P".

Parameters:
<RefSignal> CA|P

*RST: CA
Usage: Query only
Options: R&S SMBV-K93

<subsystem>:POWer:TOTal?
Queries the total power of the GNSS signal.
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Return values:

<Power> float

Range: -145 to 30

Increment: 0.01

*RST: 0

Default unit: dBm
Example: See example "Configuring the power settings" on page 152.
Usage: Query only

<subsystem>:POWer:INTer:PZERo
Sets the Inter-Standard Power relations to 0 dB.
Example: See example "Configuring the power settings" on page 152.

Usage: Event

<subsystem>:POWer:INTer:PSTandard

Sets the power relation between the signals belonging to the different navigation standard
according to the relation determined in the specifications.

Example: See example "Configuring the power settings" on page 152.

Usage: Event

<subsystem>:POWer:INTer:CARCA <CA RCA>
<subsystem>:POWer:INTer:CAE1Def <CA_E1Def>

Sets the power relation between the signals belonging to the different navigation stand-
ards. The power level of the GPS signal C/A is used as reference.

Parameters:
<CA_E1Def> float
Range: 6 to0
Increment: 0.01
*RST: -1.5
Default unit: dB
Example: See example "Configuring the power settings" on page 152.

<subsystem>:POWer:INTRa:GPS:PZERo
Sets the power relations between the signal components to 0 dB.
Usage: Event

Options: R&S SMBV-K93
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<subsystem>:POWer:INTRa:GPS:PSTandard

Sets the power relation between the signals belonging to the same navigation standard
according to the relation determined in the specifications.

Usage: Event

Options: R&S SMBV-K93

<subsystem>:POWer:INTRa:GPS:CAP <CA P>
Sets the power relation between the signals belonging to the same navigation standard.

Parameters:
<CA_P> float

Range: 0 to 6
Increment: 0.01
*RST: 3

Navigation Message Configuration

Suffixes
The suffix index SVID<ch> distinguishes between the SV IDs

Value range: 1 .. 37 for GPS satellites and 1.. 50 for Galileo satellite; the SV ID must
correspond to a healthy satellite!

The suffix index PAGE<us> distinguishes between the navigation pages.

Value range: 1 .. 12

<subsystem>:SVID<ch>:<GNSS>:NMESsage:PAGE:COUNTL..........ccevvvreeiereeererreenrnrinnnns 159
<subsystem>:SVID<ch>:GALileo:NMESsage:PAGE:COUNL........cccceeeeriieeeereeeereeeeeneeeennan 159
<subsystem>:SVID<ch>:GLONass:NMESsage:PAGE:COUNL........cc.ccoeereerunieeeeeiriieeeeeennnnn. 159
<subsystem>:SVID<ch>:GPS:NMESsage:PAGE:COUNL........cciiiiiiiiiiiiiiiieie e 159
<subsystem>:SVID<ch>:<GNSS>:NMESsage:PRESEL.......c.uuuuuiiiiaiiiiiiaeieiiiiieeeee e 159
<subsystem>:SVID<ch>:GALileo:NMESsage:PRESEL........cccuuuciiriiiiiiiiiiiiee e 159
<subsystem>:SVID<ch>:GLONass:NMESSage:PRESEL.........cccoeeereiriiiieeeeieeiiiceeeeeeeeernnnn 159
<subsystem>:SVID<ch>:GPS:NMESSAge:PRESEL............cceverrrrirriiieieeeeeeeeeeeeeerareee e 159
<subsystem>:SVID<ch>:<GNSS>:NMESsage:PROJECE.........ccvuereiririeriiiiiieeeeie e, 159
<subsystem>:SVID<ch>:GALile0:NMESSage:PROUJECL...........ceieeiiiriiieeeeiiiiieeeeeeree e 159
<subsystem>:SVID<ch>:GLONass:NMESsage:PROJECL. ........ceeeriiriiiiiiiiaie e 159
<subsystem>:SVID<ch>:GPS:NMESSage:PROUJECE.........ciiiiiiiiiiieiie et 159
<subsystem>:SVID<ch>:<GNSS>:NMESsage:RTPROJECHON.......cceuuuiiiiriiiiiiiiiieeeeeeeeinnnn 159
<subsystem>:SVID<ch>:GALileo:NMESsage:RTPROJECHON. ......uueeeieieeeeeeeiieeeeeeiriiceee e 159
<subsystem>:SVID<ch>:GLONass:NMESsage:RTPROJECHON. .........ccvevervvrieeieeeeeeeeeeriinnnn. 160
<subsystem>:SVID<ch>:GPS:NMESsage:RTPROJECON. ......c.ccevuieeiirieeeiiieeeeerieeereneeeeenans 160
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:CCORrection:AF<s2us0>................ 160
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:CCORrection:TGD..........ccccuuereen.. 160

|
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<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:CCORrection:TOC..........cccvvnrnrnnn.. 161
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:AODO........c.cc.ccuvnnnnnn.. 161
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CIC........ccccceeerrnn... 161
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CIC.............ccceruuun... 161
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CIC........ccccceruruuucaaannnn 161
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CIS........cccc.cccennn... 161
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CIS.......c...c.ceerrrrnnn.. 161
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CIS...............cevvrrrunnnnnn. 161
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CLTMode.........c.......u.... 162
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CRC...................... 162
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CRC...........cccceerernnn. 162
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CRC.........cccccceeveeernnnnn. 162
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CRS..............ccc..... 162
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CRS.............cccceunn... 162
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CRS.............c.cceeeerrnn.. 162
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CUC...................... 163
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CUC..........cccccceerrn... 163
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CUC.........cccccceereeernnnnn. 163
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CUS........c......cc..... 163
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CUS.............ccccennn... 163
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CUS.............c..ceeeeeen... 163
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:ECCentricity........... 163
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:ECCentricity............. 163
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:ECCentricity................. 163
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:FIFLag.............cccuuuun... 163
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:HEALth........................ 164
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:IDOT.........c........... 164
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IDOT..........ccccvveenn.. 164
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:IDOT.........cccceeeeerreennee. 164
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IODA...........cccceennn. 164
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:IODC........c...cceeerernrnnnn. 164
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:IODE...........cc....cceeunn... 164
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IODNav................... 165
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:IZERo.................... 165
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IZERo..................... 165
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:IZERo..............cccevrunnn.. 165
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:LTPData...................... 165
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:MZERo.................. 165
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:MZERo.................... 165
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:MZERo................cc...... 165
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:NDELta.................. 166
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:NDELta................... 166
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:NDELta.............cc.vuun.... 166
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:ODOT........c........... 166
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:ODOT......c......cce..... 166
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:ODOT...........ccceremuuunnnn. 166
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:OMEGa................. 166
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:OMEGa................... 166
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:OMEGa.........c.c...ccceennn... 166
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:OZERo.................. 167
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<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:OZERo.................... 167
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:OZERo..............c..c....... 167
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:

SFTRESEIVEASS2US™ ... ciiieiieiiiiiietiit e e e e e e e e e e e e e e aeeeee et eeeeeeeseba b s s e e e e e e e aeas 167
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:SISA.............ccerunn.n. 167
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:SQRA...........c....... 167
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:SQRA.........c........... 167
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:SQRA..............ccevvruunn.. 167
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:SVCoNfig.........ccceeveunnns 168
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:TOE...................... 168
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:TOE............ccccvuuunnn. 168
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:TOE..........c...cuuuuuuuunnnnn. 168
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:URA.............c..ceeeeeennn. 168
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:AF<s2us0>.............ccunnn.. 168
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:BGD............cevvuereeerenrnnnn. 169
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:E5ADVS........c..ccceererennnn. 169
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:E5AHS........ccccccvrnceennn. 169
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<US>]:FNAV:K.......ccccemiiiiiinriieeninnn. 169
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:TOC......cccccetreerruireaeennnnn. 170
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:AF<s2us0>..........cccccuuunn... 170
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:BGD............ccevvvueeeerrrrnnn. 170
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:E1BDVS...........ccoevvurrnnnnnn 171
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:E1BHS.........ccccccvuvvrunnnnn. 171
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:E5BDVS........ccccccvvvuvnnnnnnn. 171
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:E5BHS..........cccccevvmuuunnnnn. 171
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<US>]:INAV:TOC........euuuuuuuuaaaaaaaaaaaenns 171
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:CCORrection:DTAU................ 172
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:CCORrection:EN.................... 172
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:CCORrection:GAMN............... 172
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:CCORrection:TAUN................ 172
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:AOEP................... 173
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:HEALth................. 173
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:P........cccc.ccccceennn... 173
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:SEType................ 174
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:TALignment.......... 174
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:TINDex................. 174
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:TINTerval.............. 175
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:TOE..................... 176
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:URA..................... 176
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:XN..............cccc..... 176
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:YN...............ccee.... 176
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:ZN............c.ccce...... 176
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:XDDN................... 177
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:YDDN................... 177
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:ZDDN................... 177
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:XDN..........c.......... 177
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:YDN..........c.......... 177
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:ZDN..................... 177
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<subsystem>:SVID<ch>:<GNSS>:NMESsage:PAGE:COUNt
<subsystem>:SVID<ch>:GALileo:NMESsage:PAGE:COUNt <NumberOfPages>
<subsystem>:SVID<ch>:GLONass:NMESsage:PAGE:COUNt <NumberOfPages>
<subsystem>:SVID<ch>:GPS:NMESsage:PAGE:COUNt <NumberOfPages>

Number of navigation pages. Several navigation pages are available per satellite.

If a RINEX file is used, the value of this parameter is retrieved from the file. A RINEX file
may contain ephemeris information for up to 24 hours. Since the ephemeris are updated
every two hours, the RINEX file contains a maximum number of 12 navigation pages.

This setting is only available for <subsystem>: SMODe USER.

Parameters:

<NumberOfPages> float
Range: 1 to 12
Increment: 1
*RST: 1

Options: R&S SMBV-K65

<subsystem>:SVID<ch>:<GNSS>:NMESsage:PRESet
<subsystem>:SVID<ch>:GALileo:NMESsage:PRESet
<subsystem>:SVID<ch>:GLONass:NMESsage:PRESet
<subsystem>:SVID<ch>:GPS:NMESsage:PRESet

The navigation message's parameters are calculated according to the selected almanac.
This setting is only available for <subsystem>: SMODe USER.

Usage: Event

<subsystem>:SVID<ch>:<GNSS>:NMESsage:PROJect
<subsystem>:SVID<ch>:GALileo:NMESsage:PROJect
<subsystem>:SVID<ch>:GLONass:NMESsage:PROJect
<subsystem>:SVID<ch>:GPS:NMESsage:PROJect

Triggers the projection of the parameters of the navigation message. The values of the
TOE and TOC are calculated according to the selected current simulation time (for
"System Time UTC".

For details see "Project Navigation Message" on page 78
This setting is only available for <subsystem>:SMODe USER.

Usage: Event

<subsystem>:SVID<ch>:<GNSS>:NMESsage:RTPRojection
<subsystem>:SVID<ch>:GALileo:NMESsage:RTPRojection <State>

|
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<subsystem>:SVID<ch>:GLONass:NMESsage:RTPRojection <State>
<subsystem>:SVID<ch>:GPS:NMESsage:RTPRojection <State>

Enables the instrument to internally perform a projection of the navigation message
whenever this message is approaching its validity limit.

For details see "Real-Time Projection" on page 78.

This setting is only available for <subsystem>:SMODe USER and <subsystem>:
SATellite:GRTProjection OFF.

Parameters:

<State> 0]|1]|OFF|ON
*RST: 0

Options: R&S SMBV-K65

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:CCORrection:AF<s2us0>
<Af>

Defines the clock correction parameters a_f2, a_f1, a_fO0.

Suffix:
<s2us0> a f2,a f1,a f0
Correction parameter name
Parameters:
<Af> integer
Range: -128 to 127
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:CCORrection:TGD <Tgd>

Defines the L1-L2 Correction Term. As this parameter affects the satellite's orbit, the
value selected here also has an impact on the satellite's parameters "Time Shift", "Dop-
pler Shift" and "Duration (Elevation>2.5/5/7.5/10°)" (see <subsystem>:
SATellite<st>:TSHift onpage 151, <subsystem>:SATellite<st>:DSHift
on page 147, <subsystem>:SATellite<st>:DURation on page 147).

Parameters:

<Tgd> integer
Range: -128 to 127
Increment: 1
*RST: 0
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<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:CCORrection:TOC <Toc>

Defines the Clock Correction Parameter. As this parameter affects the satellite's orbit,
the value selected here also has an impact on the satellite's parameters "Time Shift",
"Doppler Shift" and "Duration (Elevation>2.5/5/7.5/10°)" (see <subsystem>:
SATellite<st>:TSHift onpage 151, <subsystem>:SATellite<st>:DSHift
on page 147, <subsystem>:SATellite<st>:DURation on page 147).

This setting is only available for <subsystem>: SMODe USER.

Parameters:

<Toc> integer
Range: 0 to 65535
Increment: 1
*RST: 0

Options: R&S SMBV-K65

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:AODO <Aodo>
Age of Data Offset

Parameters:

<Aodo> integer
Range: 0 to 31
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CIC
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CIC <Cic>
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CIC <Cic>

Amplitude of the Cosine Harmonic Correction Term to the Angle of Inclination

Parameters:

<Cic> integer
Range: -32768 to 32767
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CIS
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CIS <Cis>
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CIS <Cis>

Amplitude of the Sine Harmonic Correction Term to the Angle of Inclination
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Parameters:

<Cis> integer
Range: -32768 to 32767
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CLTMode
<CltMode>

Type of code for L2; This value does not have any impact on the actual used ranging
code of the generated satellite.

Parameters:
<CltMode> REServed | PCODe | CACode
REServed
Reserved for future use.
PCODe
Carrier L2 (f_L2=1.2276 GHz) is modulated by P-code (BPSK).
CACode
Carrier L2 (f_L2=1.2276 GHz) is modulated by C/A-code (BPSK).
*RST: PCODe

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CRC
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CRC <Crc>
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CRC <Crc>

Amplitude of the Cosine Harmonic Correction Term to the Orbit Radius

Parameters:

<Crc> integer
Range: -32768 to 32767
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CRS
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CRS <Crs>
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CRS <Crs>

Amplitude of the Sine Harmonic Correction Term to the Orbit Radius

Parameters:

<Crs> integer
Range: -32768 to 32767
Increment: 1
*RST: 0
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<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CUC
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CUC <Cuc>
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CUC <Cuc>

Amplitude of the Cosine Harmonic Correction Term to the Argument of Latitude

Parameters:

<Cuc> integer
Range: -32768 to 32767
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CUS
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CUS <Cus>
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:CUS <Cus>

Amplitude of the Sine Harmonic Correction Term to the Argument of Latitude

Parameters:

<Cus> integer
Range: -32768 to 32767
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:
ECCentricity

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:
ECCentricity <Eccentricity>

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:ECCentricity
<Eccentricity>

Eccentricity
Parameters:
<Eccentricity> integer

Range: 0 to 4294967295
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:FIFLag
<FiFlag>

Indicates the curve-fit interval used by the CS (Control Segment) in determining the
ephemeris parameters

Parameters:
<FiFlag> 0]1|OFF|ON
*RST: 0
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<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:HEALLth
<Health>

This value does not have an impact on the actual health status of the generated satellite.

Parameters:

<Health> integer
Range: 0 to 31
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:IDOT

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IDOT
<|dot>

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:IDOT <Idot>

Rate of Inclination Angle

Parameters:

<Idot> integer
Range: -8192 to 8191
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IODA
<loda>

Issue Of Data (Almanacs)

Parameters:

<loda> integer
Range: 0 to 15
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:IODC <lodc>
Issue of Data, Clock

Parameters:
<lodc> integer

Range: 0 to 1023
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:IODE <lode>

Issue of Data, Ephemeris
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Parameters:
<lode> integer

Range: 0 to 255
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IODNav
<lodnav>

Issue Of Data (Ephemeris and Clock correction)

Parameters:

<lodnav> integer
Range: 0 to 1023
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:IZERo

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IZERo
<l|zero>

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:IZERo <lzero>

Inclination Angle at Reference Time

Parameters:

<lzero> integer
Range: -2147483648 to 2147483647
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:LTPData
<LtpData>

Use of carrier L2 P data flag

This value does not have an impact on whether data is really transmitted on the satellite's
carrier L2 or not.

Parameters:
<LtpData> 0|1]|OFF|ON

*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:MZERo

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:MZERo
<MZero>

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:MZERo
<MZero>

Mean Anomaly at Reference Time

|
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Parameters:

<MZero> integer
Range: -2147483648 to 2147483647
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:NDELta

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:NDELta
<NDelta>

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:NDELta
<NDelta>

Mean Motion Difference From Computed Value

Parameters:

<NDelta> integer
Range: -32768 to 32767
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:ODOT
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:ODOT

<ODot>
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:ODOT <ODot>
Rate of Right Ascension
Parameters:
<ODot> integer
Range: -8388608 to 8388607
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:OMEGa

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:OMEGa
<Omega>

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:OMEGa
<Omega>

Argument of Perigee

Parameters:

<Omega> integer
Range: -2147483648 to 2147483647
Increment: 1
*RST: 0
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<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:0OZERo

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:OZERo
<OZero>

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:OZERo
<0OZero>

Longitude of Ascending Node of Orbit Plane at Weekly Epoch

Parameters:

<0OZero> integer
Range: -2147483648 to 2147483647
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:
SF1Reserved<s2us> <Reserved>

SF1 Reserved 1/2/3/4

Suffix:

<s2us> 112134

Parameters:

<Reserved> integer
Range: 0 to 67108864
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:SISA
<Sisa>

Signal In Space Accuracy

Parameters:

<Sisa> integer
Range: 0 to 255
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:SQRA

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:SQRA
<SqrA>

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:SQRA <SqrA>

Square Root of the Semi-Major Axis
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Parameters:
<SqrA> integer

Range: 100000 to 4294967295
Increment: 1
*RST: 100000

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:SVConfig

<SvConfig>
(A-S) Flags and SV Configurations
Parameters:
<SvConfig> integer
Range: 0 to 15
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:TOE
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:TOE <ToE>
<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:TOE <ToE>

Time Of Ephemeris

Parameters:
<ToE> integer

Range: 0 to 65535
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GPS:NMESsage[:PAGE<us>]:EPHemeris:URA <Ura>
SV accuracy / URA Index

Parameters:

<Ura> integer
Range: 0 to 15
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:AF<s2us0> <Af>

Defines the SV clock drift rate correction coefficients ay, asy, an(E1,E5a) of the freely
accessible navigation message F/NAV, provided by the E5a signal for Open Service.

Suffix:

<s2us0> 0=a f0,1=a f1,2=a f2
Correction parameter name
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Parameters:

<Af> integer
Value range for af2: -225 ... 275-1
Value range for af1: -2420 ... 2420-1
Value range for af0: -2230 ... 2*30-1
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:BGD <B_GD>

Defines the E1-E5a Broadcast Group Delay parameters "BGD(E1,E5a)" of the freely
accessible navigation message F/NAV, provided by the E5a signal for Open Service.

Parameters:

<B_GD> integer
Range: -512 to 511
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:E5ADVS <Dvs>

Defines the Data Validity Satellite Status, transmitted on E5a (E5apy5) of the freely
accessible navigation message F/NAV.

Parameters:

<Dvs> integer
Range: 0 to 1
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:E5AHS <Hs>

Defines the Signal Health Status for E5a (E5a,5) of the freely accessible navigation
message F/NAV, provided by the E5a signal for Open Service.

Parameters:

<Hs> integer
Range: 0to3
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:K <K>

Defines the F-NAV Almanac Scheduling start index of the freely accessible navigation
message F/NAV, provided by the E5a signal for Open Service.
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Parameters:

<K> integer
Range: 0to3
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:TOC <Toc>

Defines the Clock correction data reference Time of Week "t,c(E1,E5a)" of the freely
accessible navigation message F/NAV, provided by the E5a signal for Open Service.

Parameters:

<Toc> integer
Range: 0 to 16383
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:AF<s2us0> <Af>

Defines the SV clock drift rate correction coefficients as, a4, an(E1,E5b) of the Integrity
navigation message I/NAV provided by E5b and E1-B signals.

Suffix:

<s2us0> O0=af2,1=a f1,2=a f0
Correction parameter name

Parameters:

<Af> integer

Value range for af2: -275 ... 275-1
Value range for af1: -2720 ... 2/20-1
Value range for af0: -2430 ... 2*30-1

Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:BGD <Bgd>

Defines the E1-E5b Broadcast Group Delay "BGD (E1,E5b)" parameter of the Integrity
navigation message I/NAV provided by E5b and E1-B signals.

Parameters:

<Bgd> integer
Range: -2"9 to 279-1
Increment: 1
*RST: 0
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<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:E1BDVS <Dvs>

Defines the Data Validity Satellite Status, transmitted on E1-B ("E1-Bpys") of the Integrity
navigation message I/NAV provided by E5b and E1-B signals.

Parameters:

<Dvs> integer
Range: 0 to 1
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:E1BHS <hs>

Defines the Signal Health Status for E1 ("E1-Byg") of the Integrity navigation message I/
NAV provided by E5b and E1-B signals.

Parameters:

<hs> integer
Range: 0to3d
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:E5BDVS <Dvs>

Defines the Data Validity Satellite Status, transmitted on ESb ("ESbpys") of the Integrity
navigation message I|/NAV.

Parameters:

<Dvs> integer
Range: 0 to 1
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:E5BHS <Hs>

Defines the Signal Health Status for E5b ("E5byg") of the Integrity navigation message I/
NAV provided by E5b and E1-B signals.

Parameters:

<Hs> integer
Range: 0to3
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:INAV:TOC <Toc>

Defines the Clock correction data reference Time of Week "t,c(E1,E5b)" parameter of the
Integrity navigation message I/NAV provided by E5b and E1-B signals.
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Parameters:

<Toc> integer
Range: 0 to 241
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:CCORrection:DTAU
<Delta_ TAU_n>

Defines the time difference between navigation RF signal transmitted in L2 and navigation
RF signal transmitted in L1 band.

Parameters:

<Delta_ TAU_n> integer
Range: -16 to 15
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:CCORrection:EN
<E_n>

Sets the age of operation information.

Parameters:

<E_n> integer
Range: 0 to 31
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:CCORrection:GAMN
<GAMMA_n>

Defines the SV Clock drift correction coefficient.

Parameters:

<GAMMA_n> integer
Range: -1024 to 1023
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:CCORrection:TAUN
<TAU_n>

Defines the SV Clock bias correction coefficient.

|
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Parameters:

<TAU_n> integer
Range: -2097152 to 2097151
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:AOEP
<AgeOfEph>

Sets the time interval between 2 adjacent values of TOE. It defines hence the age of the
current GLONASS Ephemeris page.

Parameters:

<AgeOfEph> A30M | A45M | A6OM
A30M
age of Ephemeris = 30 min
A45M
age of Ephemeris = 45 min
A60M
age of Ephemeris = 60 min
*RST: A30M

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:HEALLth
<Health>

A health value. The user navigation equipment analyzes only the MSB of this word.
Parameters:
<Health> integer

B_n[3]=1_n=1

Satellite is not healthy

B_n[3]=1_n=0

Satellite is healthy

Range: 0to7
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:P <P>

Reliability measure of system time conversion parameters.
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Parameters:

<pP> integer
00
TAU_C and TAU_GPS relayed from control segment.
01

TAU_C from control segment; TAU_GPS calculated on board
GLONASS-M satellite.

10
TAU_C on board Glonass-M satellite and TAU_GPS relayed from
Cs.

11
TAU_C and TAU_GPS calculated on board Glonass-M satellites.

Range: 0 to 3
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:SEType
<Type>

Selects the satellite ephemeris type.

Parameters:
<Type> GLO | GLOM

*RST: GLOM

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:
TALignment <TbAlign>

Sets TOE to be aligned to an even or odd scale of 15 min for Age of Ephemeris = 30 or
60 min.

The parameters Th-Interval (<subsystem>:SVID<ch>:GLONass:NMESsage | :
PAGE<us>] :EPHemeris:TINTerval)and TOE (<subsystem>:SVID<ch>:
GLONass:NMESsage [ : PAGE<us>] :EPHemeris:TOE) depend on this value.

Note: All Ephemeris pages of an SVID have the same Tb alignment (P2).

Parameters:
<TbAlign> EVEN | ODD
*RST: OoDD
Example: SUR:BB:GLON:SVID:GLON:NMES:EPH:TAL EVEN

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:TINDex
<Tblndex>

Defines the index of the Tb-time interval. Time of Ephemeris (TOE) corresponds to this
value multiplied by 15 minutes. This value is actually a scaled TOE value with a unit of
15 minutes.
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Note: Tb-Interval and TOE depend on this value.

Condition to be always met:
e (Tb-Index—1)
should be an integer multiple of (Age of Ephemeris[min] / 15)
e (Case:
Age of Ephemeris = 30 min
Tb-Index = 1,3,5,95
e (Case2:
Age of Ephemeris=45 min
Tb-Index = 1,4,7,94
e Case 3:
Age of Ephemeris = 60 min
Tb-Index = 1,5,9,93

Duration of the Tb-time interval is defined in the <subsystem>:SVID<ch>:
GLONass:NMESsage [ : PAGE<us>] :EPHemeris:AOEP parameter.

Parameters:

<Tblndex> integer
Range: 1 to 95
Increment: 1
*RST: 1

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:
TINTerval?

Queries the Tb-Interval in the current day where the Ephemeris set page is valid.
Tb-Interval = [((Tb - 1 + P2) * 15 * 60) -AgeOfEphemeris / 2
((Tb -1+ P2)*15* 60) + AgeOfEphemeris / 2]

Examples:

e tb=45 P2=1andAge of Eph =30
Tb-Interval = [11:00:00 11:30:00]

e tb=45 P2=1andAge of Eph =45
Tb-Interval = [10:52:30 11:37:30]

e tb=45 P2 =0 and Age of Eph =60
Tb-Interval=[10:30:00 11:30:00]

Return values:
<Tblnterval> string

Example: SUR:BB:GLON:SVID:GLON:NMES:EPH: TIND O
set Tb_index to 0.
SOUR:BB:GLON:SVID:GLON:NMES:EPH:AOEP 30
set age of Ephemeris to 30 min.
SOUR:BB:GLON:SVID:GLON:NMES:EPH: TINT?
Response: Tb-Interval is the interval between 00:00:00 and
00:30:00 in the current day.
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Usage: Query only

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris: TOE?

Queries the time of Ephemeris in the current day. Also referred to in the standard as the
middle of the Tb-Interval or tb.

This parameter is equivalent to DayTime[(Tb - 1 + P2) * 15 * 60 seconds] and independent

of Age of Ephemeris.

Examples:

o th=45P2=1

o th=45P2=1

o th=45P2=0

TOE = 11:00:00

Return values:

<Hour> integer
Range: 0 to 23
Increment: 1

<Minute> integer

Range: 0 to 59
Increment: 1

<Second> float
Range: 0 to 59
Increment: 1
Usage: Query only

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:URA
<SvAcc>

Provides the predicted satellite user range accuracy (URA).

Parameters:

<SvAcc> integer
Range: 0 to 15
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:XN <X_n>
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:YN <Y_n>
<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:ZN <Z n>

Sets the OX | QY | OZ position coordinates of the current satellite at TOE(tb), i.e. the
middle of Tb-Interval.

The coordinates correspond to the PZ-90 coordinate system.

|
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Parameters:

<Z_n> integer
Range: -67108864 to 67108863
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:XDDN
<XDDOT_n>

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:YDDN
<YDDOT_N>

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:ZDDN
<ZDDOT_n>

The OZ acceleration coordinate of the current satellite due to solar and lunar gravita-
tional effects at TOE(tb), i.e. the middle of Th-Interval.

The coordinates correspond to the PZ-90 coordinate system.

Parameters:

<ZDDOT_n> integer
Range: -16 to 15
Increment: 1
*RST: 0

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:XDN
<XDOT_n>

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:YDN
<YDOT_n>

<subsystem>:SVID<ch>:GLONass:NMESsage[:PAGE<us>]:EPHemeris:ZDN
<ZDOT_n>

Sets the OX | OY | OZ velocity coordinate of the current satellite at TOE(tb), i.e. the
middle of Tb-Interval™.

The coordinates correspond to the PZ-90 coordinate system.

Parameters:

<ZDOT_n> integer
Range: -8388608 to 8388607
Increment: 1
*RST: 0

4.12 Atmospheric Configuration

<subsystem>:ATMospheric:GALileo:TROP0oSPheric:MODEL............cevuvueirereeiiianieaeeeeinnnnns 178
<subsystem>:ATMospheric:GLONass: TROPospheric:MODE..........ccceeeeeeiiieeeeeiiiieeeeeeenenn. 178
<subsystem>:ATMospheric:GPS:TROPoSpheric:MODEL.........cccecevreieeiiiieeeeeieeeeeere e eenaens 178
<subsystem>:ATMospheric:GPS:IONOSPheric:MODEL.........ccocevueieeieiieeeeeieeeierieeeeeree e enaens 178
<subsystem>:ATMospheric:GPS:IONospheric:ALPHa<chO>..........ccccovviviiiieeiiiereeeiee e, 178
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<subsystem>:ATMospheric:GPS:IONospheric:BETA<ChO>.........cccveeeieiueiieieeeeeeeeeeieieeeee e 178
<subsystem>:ATMospheric:GLONass:IONospheric:MODE..........cueeeeeeiiieeeeeiiieeceeieeeee e 179
<subsystem>:ATMospheric:GALileo:IONoSpheric:MODEL........c.cceevvreeieeieeiiiieeeeeereeeeeeeeenann 179
<subsystem>:ATMospheric:GALileo:IONospheric:AIKCh0>........uceiieiieeeeee e 179
<subsystem>:ATMospheric:GALileo:IONOSpheric:SF<Ch>..........cccovieiiiiieiiiineeece e, 179

<subsystem>:ATMospheric:GALileo:TROPospheric:MODel <Model>
<subsystem>:ATMospheric:GLONass:TROPospheric:MODel <Model>
<subsystem>:ATMospheric:GPS:TROPospheric:MODel <Model>

Determines the tropospheric model.

Parameters:
<Model> NONE | STANag

*RST: NONE

<subsystem>:ATMospheric:GPS:IONospheric:MODel <Model>
Determines the applied ionospheric model.

Parameters:
<Model> NONE | KLOBuchar

*RST: NONE

<subsystem>:ATMospheric:GPS:IONospheric:ALPHa<ch0> <Alpha>

Sets the parameter alpha_0 .. alpha_3 of the satellite's navigation message.

Suffix:

<ch0> 0..3

Parameters:

<Alpha> float
Range: -128 to 127
Increment: 1
*RST: 0

<subsystem>:ATMospheric:GPS:IONospheric:BETA<ch0> <Beta>

Sets the parameter beta_0 .. beta_3 of the satellite's navigation message.

Suffix:

<ch0> 0..3

Parameters:

<Beta> float
Range: -128 to 127
Increment: 1
*RST: 0
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<subsystem>:ATMospheric:GLONass:IONospheric:MODel <Model>
<subsystem>:ATMospheric:GALileo:IONospheric:MODel <Model>

Determines the applied ionospheric model.

Parameters:
<Model> NONE

*RST: NONE

<subsystem>:ATMospheric:GALileo:IONospheric:Al<ch0> <a_i>

Sets the parameters effective lonization level 15t .. 3™ order of the satellite's navigation

message.
Suffix:

<ch0> 0..2
Parameters:

<a_i> float

Range: a_i0 (0..2047), a_i1 (-1024..1023), a_i2
(-8192..8191)

Increment: 1

*RST: 0

<subsystem>:ATMospheric:GALileo:IONospheric:SF<ch> <SF>

Sets the parameters ionospheric disturbance flag for region 1 to 5 of the satellite's navi-
gation message.

Suffix:

<ch> 1..5

Parameters:

<SF> float
Range: 0 to 1
Increment: 1
*RST: 0

4.13 Assistance Data Settings

\ The Assistance Data Settings are only configurable for instrument equipped with assis-
/ tance option (R&S SMBV-K65) and in "User Localization" mode.

The following example uses GPS entry standard.
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Example: Generating of assistance data

SCPI command Response
BB:GPS:SMOD USER
BB:GPS:ADG:MODE GPS

BB:GPS:ADG:GPS:SYNC

BB:GPS:ADG:GPS:SVID15:STAT? 1

BB:GPS:ADG:GPS:LOC:COOR:DMS? 144,57,59.97,EAST,37,48,59.987,S0UT,
100

BB:GPS:ADG:GPS:LOC:COOR:DEC? 144.966658,-37.816663,100

BB:GPS:ADG:GPS:LOC:URAD 2500
BB:GPS:ADG:GPS:TOAD:TBAS UTC
BB:GPS:ADG:GPS:TOAD:DATE? 2010,11,7
BB:GPS:ADG:GPS:TOAD:TIME? 17,4,0
BB:GPS:ADG:GPS:TOAD:TBAS GPS
BB:GPS:ADG:GPS:TOAD:WNUM? 1609
BB:GPS:ADG:GPS:TOAD: TOW? 61455
BB:GPS:ADG:GPS:TOAD:DUR 10

BB:GPS:ADG:GPS:TOAD:RES 0.001

BB:GPS:ADG:ACQ:CRE
'/var/user/ADG/acquisition’

BB:GPS:ADG:ALM:CRE
'/var/user/ADG/almanac.rs_al'

BB:GPS:ADG:ALM:CRE
'/var/user/ADG/almanac.rs_yuma'

BB:GPS:ADG:UTC:CRE '/var/user/ADG/UTC'

BB:GPS:ADG:NAV:CRE
'/var/user/ADG/navigation'

BB:GPS:ADG:NAV:CRE
'/var/user/ADG/RINEX.110n"

BB:GPS:ADG:ION:CRE
'/var/user/ADG/ionospheric'

MMEM:CAT? '<root>/ADG' 25301,43275001856,".,DIR,0","..,DIR,
0","acquisition.rs_acq,BIN,
525", "almanac.rs_al,BIN,
5518", "almanac.rs_yuma,BIN,
18344","ion.rs_ion,BIN,
70", "navigation.rs nav,BIN,
245", "RINEX.10n,BIN,
525", "UTC.rs_utc,BIN, 74"

<subsystem>:ADGeneration:GPS:SVID<ch>:ACQuisition:BLOCK... ....181
<subsystem>:ADGeneration:GPS:SVID<ch>:SAData.... ....182
<subsystem>:ADGeneration:GPS:SVID:SYNCHIONIZE. .........ccvvuruurieieeieeeeeeeeeeeeeeverceee e 183
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<subsystem>:ADGeneration:GPS:LOCation:SYNCHIroNIZe........ccceieiirriieeiiiieeeeiiiiceaaeee e 183
<subsystem>:ADGeneration:GPS: TOAData:SYNCHIONIZE.......ccvceieeieiiieieeeiiiceeeeeeree e, 183
<subsystem>:ADGeneration:GPS:SYNCNIONIZE......c...ccuuieiiiiiieeiiiiieeeeeeeeeeeereeeeeere e e eenanns 183
<subsystem>:ADGeneration:MODE............uuuiieeieeieeeeeeereeertiii e e e e e e eeeeeerrerara e eaaas 183
<subsystem>:ADGeneration:GPS:SVID<Ch>:STATE......cetitiiuiieieeeeeeiieeieaae e e e 183
<subsystem>:ADGeneration:GPS:LOCation:COORdinates:DECIMal.........c..coeveeeeuieeeennnnnn. 184
<subsystem>:ADGeneration:GPS:LOCation:COORdinates:DMS..........ccoeeerucrierreeereennnnnnnn. 184
<subsystem>:ADGeneration:GPS:LOCatioN:URADIUS.......ceieeeeeeieeeieriiiieieeeeereeeeesrannnnns 185
<subsystem>:ADGeneration:GPS: TOADAIa: TBASIS.....cceeetiereieereeriieieereetieeeeeeernaeeeeeeennanns 186
<subsystem>:ADGeneration:GPS: TOADAa:DATE......ccuuceieiieriiieeeeetiieeeeeeeneeeeeeentaeeeeeeananns 186
<subsystem>:ADGeneration:GPS:TOAData: TIME.........cccvuuiiuiiiieieieeeeeee e 186
<subsystem>:ADGeneration:GPS:TOAData:DURALION.........uiiiieiiiiiiiaeeeeeeiiecee e 187
<subsystem>:ADGeneration:GPS:TOAData:RESOIUtION........ccceriurueiiiieeiciiiccee e 187
<subsystem>:ADGeneration:GPS:TOAData: TOWEEK.........uvuuuuiieieiiereeeeieeeeeeeeinrnaeaaeeeeeeas 187
<subsystem>:ADGeneration:GPS:TOAData:WNUMDET..........ceeeeeerreieieeeeieeiiiieeeeeeeeeeernnnnes 188
<subsystem>:ADGeneration:ACQUISItION:CREALE............cireiiuieeiiiiieeeiiieeeeeteeee e e eenaees 188
<subsystem>:ADGeneration:ALManac:CREGLE..........cccceeeerruiereeiiiiiieeeeeeerie e e et e e eeannanns 188
<subsystem>:ADGeneration:UTC:CREALE..........cceiiiiiiiiiiiiiaie ettt 189
<subsystem>:ADGeneration:NAVigation:CREALE.........c.cerirumuiiiiieiieiiiiiceee e 189
<subsystem>:ADGeneration:IONospheric:CREALE.........ccovviiiiiiiiiiie e 189

<subsystem>:ADGeneration:GPS:SVID<ch>:ACQuisition:BLOCk? <TimeOffset>
Queries part of the current assistance data settings.

Query parameters:
<TimeOffset> Int

Sets the offset of time to the beginning of the acquisition data
generation set with the command <subsystem>:
ADGeneration:GPS:TOAData: TIME or the command
<subsystem>:ADGeneration:GPS:TOAData:TOWeek.

Return values:

<Block> <Rx Time of Week>,<Satellite ID that corresponds to the
record>,<Zero Order Doppler Term>,<1st order Doppler
Term>,<Uncertainty Doppler>,<Code Phase (or half-Chip index at
epoch Time of Transmission (GPS Sat Time))>,<Integer Code
Phase (or ms unit index at epoch Time of Transmission (GPS Sat
Time))>,<Corresponding Bit number (modulo 4) at epoch Time of
Transmission (GPS Sat Time)>,<Correlator Code phase Search
Radius>,<Azimuth Angle of the Satellite in ENU orthonormal coor-
dinate System centered at reference point>,<Elevation Angle of
the Satellite in ENU orthonormal coordinate System centered at
reference point>

The returned value is exactly one row of the acquisition assistance
data file (2G, 3G) that can be generated by the command
<subsystem>:ADGeneration:ACQuisition:CREate.

|
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Example:

Usage:

Options:

Assistance Data Settings

BB:GPS:ADG:GPS:TOAD:TBAS UTC
BB:GPS:ADG:GPS:TOAD:TIME 17,04,00.000

sets the time of assistance data.
BB:GPS:ADG:GPS:SVID2:ACQ:BLOC? 0.1

queries the acquisition data for SV ID 2 and time offset of 0.1s, i.e.
at UTC Time 17:04:00 + 0.1 s.

Response:
589925,5,3733.3371910282908,0,0,599,18,1,11,
225.32801752395233,11.17712126071662

Query only
R&S SMBV-K65

<subsystem>:ADGeneration:GPS:SVID<ch>:SAData? <TimeOffset>,
<NumberOfSymbols>

Queries selected number of symbols from the sensitivity assistance message for a spe-
cific satellite (SV ID) and at given specific time.

Query parameters:
<TimeOffset>

<NumberOfSymbols>

Return values:
<Data>

float

Sets the offset of time to the beginning of the acquisition data
generation set with the command <subsystem>:
ADGeneration:GPS:TOAData: TIME or the command
<subsystem>:ADGeneration:GPS:TOAData:TOWeek

Default unit: bits

Determines the length of the sensitivity assistance data to be gen-
erated. The maximum length of the generated sensitivity assis-
tance data is then 125 subframes, i.e. 25 pages or one complete
navigation message.

list of floats

The R&S SMBYV generates a sensitivity assistance message as a
binary stream.

The returned value of this query for a healthy satellite is a
sequence of integer values. The first integer is the size of the
message in bits to be returned. The remaining, each of which is a
32 bits long block, represents the expected data bits of the navi-
gation message.

The query returns 0, in case an unhealthy satellite has been
selected.

An error will only be reported if an out of range value for any of the
arguments has been selected.

Operating Manual 1173.1427.12 — 05

182



GPS, Assisted GPS, GPS P-Code, Galileo, GNSS, GLONASS Remote-Control Commands

I EEEEEEEEE———
Assistance Data Settings

Example: BB:GPS:ADG:GPS:TOAD: TBAS UTC
BB:GPS:ADG:GPS:TOAD:TIME 17,04,00.000
BB:GPS:ADG:GPS:SVID1:ACQ:SAD? 1,300
queries the sensitivity assistance data for SV ID 1.

Response: 0

The selected satellite is unhealthy.
BB:GPS:ADG:GPS:SVID2:ACQ:SAD? 2,300

queries the sensitivity assistance data for SV ID 2.

Response:
300,-1962933360,78782016,68160383,-10752,43007,
-172032,681727,-1009778689, -1

The first bits of the sensitivity assistance message are 1000 1011

Usage: Query only
Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:SVID:SYNChronize
<subsystem>:ADGeneration:GPS:LOCation:SYNChronize
<subsystem>:ADGeneration:GPS:TOAData:SYNChronize
<subsystem>:ADGeneration:GPS:SYNChronize

Synchronizes the affected parameters.

Example: See example "Generating of assistance data" on page 180.
Usage: Event
Options: R&S SMBV-K65

<subsystem>:ADGeneration:MODE <Mode>

Defines the type of assistance data to be loaded.

Parameters:
<Mode> GPS
*RST: GPS
Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:SVID<ch>:STATe <State>

Enables/disables a space vehicle with the selected SV ID for generation of assistance

data.
Parameters:
<State> 0]1]OFF|ON
*RST: OFF
Example: See example "Generating of assistance data" on page 180.

|
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Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:LOCation:COORdinates:DECimal <Longitude>,
<Latitude>, <Altitude>

Sets the geographic reference location in decimal format.

Parameters:
<Longitude> float
Range: -180 to 180
Increment: 1E-6
*RST: 0
<Latitude> float
Range: -90 to 90
Increment: 1E-6
*RST: 0
<Altitude> float
Defines the altitude in meters above sea level.
Range: -10000 to 1600000
Increment: 0.1
*RST: 0
Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:LOCation:COORdinates:DMS <LongitudeDeg>,
<LongitudeMin>, <LongitudeSec>, <LongitudeDir>, <LatitudeDeg>,
<LatitudeMin>, <LatitudeSec>, <LatitudeDir>, <Altitude>

Sets the geographic reference location in degrees, minutes and seconds.

Parameters:
<LongitudeDeg> integer
Defines the longitude degrees.
Range: 0 to 180
Increment: 1
*RST: 0
<LongitudeMin> integer

Defines the longitude minutes.

Range: 0 to 59
Increment: 1
*RST: 0

|
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<LongitudeSec> float
Defines the longitude seconds.

Range: 0 to 59.999
Increment: 0.001

*RST: 0
<LongitudeDir> EAST | WEST
Defines the longitude direction.
*RST: EAST
<LatitudeDeg> integer

Defines the latitude degrees.

Range: 0 to 90

Increment: 1

*RST: 0
<LatitudeMin> integer

Defines the latitude minutes.

Range: 0 to 59

Increment: 1
*RST: 0
<LatitudeSec> float

Defines the latitude seconds.
Range: 0 to 59.999
Increment: 0.001
*RST: 0

<LatitudeDir> NORTh | SOUTh
Defines the latitude direction.
*RST: NORT

<Altitude> float
Defines the altitude in meters above sea level.

Range: -10000 to 1600000
Increment: 0.1
*RST: 0

Example: See example "Generating of assistance data" on page 180.

Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:LOCation:URADius <Radius>

Sets the Uncertainty Radius, i.e. sets the maximum radius of the area within which the
two dimensional location of the UE is bounded.

|
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Parameters:
<Radius> integer
Range: 0 to 1.E6
Increment: 1
*RST: 3.E3
Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:TOAData:TBASis <TimeBasis>

Determines the time basis used to enter the time of assistance data parameters.

Parameters:
<TimeBasis> UTC | GPS
*RST: UTC
Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:TOAData:DATE <Year>, <Month>, <Day>

Enabled for UTC time basis (<subsystem>:ADGeneration:GPS:TOAData:
TBASis).

Enters the date for the assistance data in DMS format of the Gregorian calendar.

Parameters:

<Year> integer
Range: 1980 to 9999
Increment: 1

<Month> integer
Range: 1 to 12
Increment: 1

<Day> integer
Range: 1 to 31
Increment: 1

Example: See example "Generating of assistance data" on page 180.

Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:TOAData:TIME <Hour>, <Minute>, <Second>

Enabled for UTC time basis (<subsystem>:ADGeneration:GPS:TOAData:
TBASis).

Enters the exact start time for the assistance data in UTC time format.
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Parameters:
<Hour> integer
Range: 0 to 23
Increment: 1
<Minute> integer
Range: 0 to 59
Increment: 1
<Second> float
Range: 0 to 59.999
Increment: 0.001
Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:TOAData:DURation <Duration>

Sets the duration of the assistance data.

Parameters:
<Duration> float
Range: 1E-3s to 5E3 s
Increment: 1E-3 s
*RST: 1E-3 s
Default unit: s
Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:TOAData:RESolution <Resolution>

Sets the resolution of the assistance data.

Parameters:
<Resolution> float
Range: 1.0E-3 to 5
Increment: 1.0E-3
*RST: 1.0E-3
Default unit: s
Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:TOAData:TOWeek <TOW>

Enabled for GPS time basis (<subsystem>:ADGeneration:GPS:TOAData:
TBASis).
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Determines the Time of Week (TOW) the assistance data is generated for.

Parameters:
<TOW> integer
Range: -604800 to 604800
Increment: 1
*RST: 0
Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:GPS:TOAData:WNUMber <WeekNumber>

Enabled for GPS time basis (<subsystem>:ADGeneration:GPS:TOAData:
TBASis).

Sets the week number (WN) the assistance data is generated for.

Parameters:
<WeekNumber> integer
Range: 0 to 9999.0*53
Increment: 1
*RST: 0
Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:ACQuisition:CREate <Create>

Stores the current assistance data settings into the selected acquisition file. The directory
is set using command MMEM: CDIRectory. A path can also be specified, in which case
the files in the specified directory are read. Only the file name has to be entered. Assis-
tance data settings are stored as acquisition file with the specific file extensions

*.rs acqg.

Parameters:

<Create> string

Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:ALManac:CREate <Filename>

Stores the current assistance data settings into the selected almanac file. The directory
is set using command MMEM: CDIRectory. A path can also be specified, in which case
the files in the specified directory are read. Only the file name has to be entered. Assis-
tance data settings are stored as almanac file with the specific file extensions

*.rs alor*.rs yuma.

The default extension is * . rs_al and can be omitted in the file name.

|
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To save an almanac file as file with extension *.rs yuma, however, this extension has
to be specified in the file name.

Parameters:

<Filename> string

Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:UTC:CREate <Filename>

Stores the current assistance data settings into the selected UTC file. The directory is set
using command MMEM: CDIRectory. A path can also be specified, in which case the
files in the specified directory are read. Only the file name has to be entered. Assistance
data settings are stored as UTC file with the specific file extensions *.rs_utc.

Parameters:

<Filename> string

Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:NAVigation:CREate <Filename>

Stores the current assistance data settings into the selected navigation file. The directory
is set using command MMEM: CDIRectory. A path can also be specified, in which case
the files in the specified directory are read. Only the file name has to be entered. Assis-
tance data settings are stored as navigation file with the specific file extensions
*.rs_nav or into RINEX files with extension . 10n.

Parameters:

<Filename> string

Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65

<subsystem>:ADGeneration:IONospheric:CREate <Filename>

Stores the current assistance data settings into the selected ionospheric file. The direc-
tory is set using command MMEM: CDIRectory. A path can also be specified, in which
case the files in the specified directory are read. Only the file name has to be entered.
Assistance data settings are stored as ionospheric file with the specific file extensions
*.rs ion.

Parameters:

<Filename> string

Example: See example "Generating of assistance data" on page 180.
Options: R&S SMBV-K65
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414 S.P.O.T Configuration

<subsystem>:SPOT:UPDate <State>
Enables/disables the GUI updates.

Tip: GUI update is very time consuming operation. It is recommended to disabled it while
working in remote control.

Parameters:
<State> 0|1]|OFF|ON
*RST: 1
Example: see example "Retrieving real-time settings" on page 190

<subsystem>:SPOT:NHOTime?

In "Auto Localization" mode (<subsystem>: SMOD AUTO), queries the expected date
and time of the upcoming satellites handover.

Return values:

<NHoTime> integer
Example: See example "Retrieving real-time settings" on page 190.
Usage: Query only

4.15 Real-Time Commands

The following example uses GPS entry standard.

Example: Retrieving real-time settings

SCPI Command Response

BB:GPS:SPOT:UPD OFF

BB:GPS: SPOT: NHOT? 1540

BB:GPS:RT:SCON? GPS,1609,61455 6,G11,E11,E19,E28,G19,
G14,2035

BB:GPS:RT:0CON? GPS,1609,65455 6,G20,E20,E23,G4,G24,E31

BB:GPS:RT:RLOC:COOR:DMS? GSP,1609,61455 144,57,59.97,EAST,

37,48,59.987,50U0T,100

BB:GPS:RT:RLOC:COOR:DEC? GPS,1609,61455 144.966658,-37.816663,100
BB:GPS:RT:GAL:SVID10:TAPO:POW:ABS? GST,1609,61455 -119.630448196624
BB:GPS:RT:GAL:SVID10:TAP1:POW:ABS? GST,1609,61455 -124.630448196624
BB:GPS:RT:GAL:SVID10:AZIM? GST,1609,61455 104.250020240497

|
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SCPI Command Response
BB:GPS:RT:GAL:SVID10:ELEV? GST,1609,61455 25.950153201359

BB:GPS:RT:HWTime?

<SUDSYSEM > RTIHWWTIME. .. e iiitiieeieiteiee et e e et e e e ettt e e e e et e e e e eea e e e s eebaeeerestaneeerennanss 191
<subsystem>:RT:<GNSS>:SVID<Ch>:AZIMULN.......cccouruuceieeeieee e 191
<subsystem>:RT:GALile0:SVID<Ch>:AZIMULN. .......iiiiiiaiaaeeeee i 191
<subsystem>:RT:GLONass:SVID<Ch>:AZIMULN........cceeiiiiiiiiiiiiiceaae e 191
<subsystem>:RT:GPS:SVID<Ch>:AZIMULN......cceiiieeeiiieiiiiiceae e e e ee e e e e e e e 191
<subsystem>:RT:<GNSS>:SVID<Ch>:ELEVAtiON.....cuuuvueeieieeeeeiieeeieiiieieieeeeeeeeeeeernraee e 192
<subsystem>:RT:GALile0:SVID<Ch>:ELEVAtiON.........coeeiiuieeiiiiieeeeeiieeeeete et eete e enaees 192
<subsystem>:RT:GLONass:SVID<Ch>:ELEVatiON........cccceevrruieieiiiiiieieeeeeiiieeeeeeeree e eeeanaens 193
<subsystem>:RT:GPS:SVID<Ch>:ELEVatiON........ccicitiiiimiiiieieeeeeieeiei e 193
<subsystem>:RT:<GNSS>:SVID<ch>:TAP<us>:POWer:ABSolUte...........ueiirirrriiiiiieiinnnn. 194
<subsystem>:RT:GALileo:SVID<ch>:TAP<us>:POWer:ABSOIUte........c..eerrrrereruaieereeeennnnnn. 194
<subsystem>:RT:GLONass:SVID<ch>:TAP<us>:POWer:ABSOIUte............ccerrrrrrrmrmunaaianrnns 194
<subsystem>:RT:GPS:SVID<ch>:TAP<us>:POWer:ABSOIUtE.........cceeeerrereerinieeeeereieeeennen, 194
<subsystem>:RT:RLOCation:COORdiNates:DECIMAL........cccueeeereeriereeeiiieeeeeiieeeeeereeeeeenanns 195
<subsystem>:RT:RLOCation:COORINAtES:DMS........uuuuuuuieiiieieieeeeeeeee e eeeeerernreee e 197
<subsystem>:RT:SCONSElAtION. .....cciiiiiieiieiiiieiiie e e 199
<subsystem>:RT:OCONSEIAtiON.......cieiiiiiti et 200

<subsystem>:RT:HWTime?
Queries the time elapsed since the simulation start.

Return values:
<ElapsedTime> float

Range: 0 to INT_MAX
Increment: 0.001

*RST: 0
Example: See example "Retrieving real-time settings" on page 190
Usage: Query only

<subsystem>:RT:<GNSS>:SVID<ch>:AZIMuth

<subsystem>:RT:GALileo:SVID<ch>:AZIMuth? <TimeBasis>, <Year>, <Month>,
<Day>, <Hour>, <Minutes>, <Seconds>, <WeekNumber>, <TimeOfWeek>

<subsystem>:RT:GLONass:SVID<ch>:AZIMuth? <TimeBasis>, <Year>, <Month>,
<Day>, <Hour>, <Minutes>, <Seconds>, <WeekNumber>, <TimeOfWeek>

<subsystem>:RT:GPS:SVID<ch>:AZIMuth? <TimeBasis>, <Year>, <Month>, <Day>,
<Hour>, <Minutes>, <Seconds>, <WeekNumber>, <TimeOfWeek>

Queries the satellite azimuth in the selected moment of time. The required query param-
eters, depend on the selected time basis.
Query parameters:
<TimeBasis> UTC | GPS | GST | GLO
*RST: uTC
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<Year>

<Month>

<Day>

<Hour>

<Minutes>

<Seconds>

<WeekNumber>

<TimeOfWeek>

Return values:
<Azimuth>

Example:

Usage:

Remote-Control Commands

Real-Time Commands

integer
required for UTC time basis only

Range: 1980 to 9999
Increment: 1

integer

required for UTC time basis only
Range: 1 to 12

Increment: 1

integer

required for UTC time basis only
Range: 1 to 31

Increment: 1

integer

required for UTC time basis only
Range: 0 to 23

Increment: 1

integer

required for UTC time basis only
Range: 0 to 59

Increment: 1

float

required for UTC time basis only
Range: 0 to 59.999
Increment: 0.001

integer

required for GPS and GST time basis only
Range: 0 to 529947
Increment: 1

float

required for GPS and GST time basis only

Range: 0 to 604799.999
Increment: 0.001

float
See example "Retrieving real-time settings" on page 190.

Query only

<subsystem>:RT:<GNSS>:SVID<ch>:ELEVation
<subsystem>:RT:GALileo:SVID<ch>:ELEVation? <TimeBasis>, <Year>, <Month>,
<Day>, <Hour>, <Minutes>, <Seconds>, <WeekNumber>, <TimeOfWeek>
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<subsystem>:RT:GLONass:SVID<ch>:ELEVation? <TimeBasis>, <Year>, <Month>,
<Day>, <Hour>, <Minutes>, <Seconds>, <WeekNumber>, <TimeOfWeek>

<subsystem>:RT:GPS:SVID<ch>:ELEVation? <TimeBasis>, <Year>, <Month>,
<Day>, <Hour>, <Minutes>, <Seconds>, <WeekNumber>, <TimeOfWeek>

Queries the satellite's elevation in the selected moment of time. The required query
parameters, depend on the selected time basis.

Query parameters:

<TimeBasis> UTC | GPS | GST | GLO
*RST: UTC
<Year> integer

required for UTC time basis only
Range: 1980 to 9999
Increment: 1

<Month> integer
required for UTC time basis only
Range: 1 to 12
Increment: 1

<Day> integer
required for UTC time basis only
Range: 1 to 3
Increment: 1

<Hour> integer
required for UTC time basis only
Range: 0 to 23
Increment: 1

<Minutes> integer
required for UTC time basis only
Range: 0 to 59
Increment: 1

<Seconds> float
required for UTC time basis only
Range: 0 to 59.999
Increment: 0.001

<WeekNumber> integer
required for GPS and GST time basis only
Range: 0 to 529947
Increment: 1

<TimeOfWeek> float
required for GPS and GST time basis only

Range: 0 to 604799.999
Increment: 0.001

|
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Return values:

<Elevation> float
Example: See example "Retrieving real-time settings" on page 190.
Usage: Query only

<subsystem>:RT:<GNSS>:SVID<ch>:TAP<us>:POWer:ABSolute

<subsystem>:RT:GALileo:SVID<ch>:TAP<us>:POWer:ABSolute? <TimeBasis>,
<Year>, <Month>, <Day>, <Hour>, <Minutes>, <Seconds>, <WeekNumber>,
<TimeOfWeek>

<subsystem>:RT:GLONass:SVID<ch>:TAP<us>:POWer:ABSolute? <TimeBasis>,
<Year>, <Month>, <Day>, <Hour>, <Minutes>, <Seconds>, <WeekNumber>,
<TimeOfWeek>

<subsystem>:RT:GPS:SVID<ch>:TAP<us>:POWer:ABSolute? <TimeBasis>,
<Year>, <Month>, <Day>, <Hour>, <Minutes>, <Seconds>, <WeekNumber>,
<TimeOfWeek>

Queries the absolute power of a specified Tap of a specific satellite at a selected moment
of time.

Note: The power refers to the reference signal component in case of many signals simu-
lated with this specific satellite e.g. C/A when simulating a satellite with signals (C/A +
P)Q.

Suffix:

<us> 1..10
Determines the tap number. The number of taps is set with the
command <subsystem>:SVID<ch>:GALileo:MPATh:TAP:

COUNt.
Query parameters:
<TimeBasis> UTC | GPS | GST | GLO
*RST: uTC
<Year> integer

required for UTC time basis only
Range: 1980 to 9999
Increment: 1

<Month> integer
required for UTC time basis only
Range: 1 to 12
Increment: 1

<Day> integer
required for UTC time basis only

Range: 1 to 31
Increment: 1

|
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<Hour> integer
required for UTC time basis only
Range: 0 to 23
Increment: 1
<Minutes> integer
required for UTC time basis only
Range: 0 to 59
Increment: 1
<Seconds> float
required for UTC time basis only
Range: 0 to 59.999
Increment: 0.001
<WeekNumber> integer
required for GPS and GST time basis only
Range: 0 to 529947
Increment: 1
<TimeOfWeek> float
required for GPS and GST time basis only
Range: 0 to 604799.999
Increment: 0.001

Return values:

<Power> float
Example: See example "Retrieving real-time settings" on page 190.
Usage: Query only

<subsystem>:RT:RLOCation:COORdinates:DECimal? <TimeBasis>, <Year>,
<Month>, <Day>, <Hour>, <Minutes>, <Seconds>, <WeekNumber>,
<TimeOfWeek>

Queries the coordinates of the receiver location in decimal format for the selected
moment of time. The required query parameters depend on the selected time basis.

Query parameters:

<TimeBasis> UTC | GPS | GST | GLO
*RST: UTC
<Year> integer

required for UTC time basis only

Range: 1980 to 9999
Increment: 1

|
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<Month>

<Day>

<Hour>

<Minutes>

<Seconds>

<WeekNumber>

<TimeOfWeek>

Return values:
<Longitude>

<Latitude>

<Altitude>

Remote-Control Commands

Real-Time Commands

integer

required for UTC time basis only
Range: 1 to 12

Increment: 1

integer

required for UTC time basis only
Range: 1 to 31

Increment: 1

integer

required for UTC time basis only

Range: 0 to 23

Increment: 1

integer

required for UTC time basis only

Range: 0 to 59

Increment: 1

float

required for UTC time basis only

Range: 0 to 59.999

Increment: 0.001

integer

required for GPS and GST time basis only
Range: 0 to 529947

Increment: 1

float

required for GPS and GST time basis only

Range: 0 to 604799.999
Increment: 0.001

float

Range: -180 to 180
Increment: 1E-6

*RST: 0

float

Range: -90 to 90
Increment: 1E-6

*RST: 0

float

Range: -10000 to 1600000
Increment: 0.1

*RST: 0

|
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Example:

Usage:

Real-Time Commands

See example "Reftrieving real-time settings" on page 190.

Query only

<subsystem>:RT:RLOCation:COORdinates:DMS? <TimeBasis>, <Year>, <Month>,
<Day>, <Hour>, <Minutes>, <Seconds>, <WeekNumber>, <TimeOfWeek>

Queries the coordinates of the receiver location in DMS format for the selected moment
of time. The required query parameters depend on the selected time basis.

Query parameters:

<TimeBasis>

<Year>

<Month>

<Day>

<Hour>

<Minutes>

<Seconds>

<WeekNumber>

UTC | GPS | GST | GLO
*RST: uTC

integer

required for UTC time basis only
Range: 1980 to 9999
Increment: 1

integer

required for UTC time basis only
Range: 1 to 12

Increment: 1

integer

required for UTC time basis only
Range: 1 to 31

Increment: 1

integer

required for UTC time basis only
Range: 0 to 23

Increment: 1

integer

required for UTC time basis only
Range: 0 to 59

Increment: 1

float

required for UTC time basis only
Range: 0 to 59.999
Increment: 0.001

integer

required for GPS and GST time basis only

Range: 0 to 529947
Increment: 1
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<TimeOfWeek>

Return values:
<LongitudeDeg>

<LongitudeMin>

<LongitudeSec>

<LongitudeDir>

<LatitudeDeg>

<LatitudeMin>

<LatitudeSec>

<LatitudeDir>

<Altitude>

Example:

Usage:

|
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float
required for GPS and GST time basis only

Range: 0 to 604799.999
Increment: 0.001

integer

Range: 0 to 180
Increment: 1

*RST: 0
integer

Range: 0 to 59
Increment: 1

*RST: 0

float

Range: 0 to 59.999
Increment: 0.001
*RST: 0

EAST | WEST

*RST: EAST
integer

Range: 0 to 90
Increment: 1

*RST: 0
integer

Range: 0 to 59
Increment: 1

*RST: 0

float

Range: 0 to 59.999
Increment: 0.001
*RST: 0
NORT | SOUT

*RST: NORT
float

Range: -10000 to 1600000
Increment: 0.1
*RST: 0

See example "Reftrieving real-time settings" on page 190.

Query only
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<subsystem>:RT:SCONstellation? <TimeBasis>, <Year>, <Month>, <Day>, <Hour>,
<Minutes>, <Seconds>, <WeekNumber>, <TimeOfWeek>

Queries the constellation of the active satellites for the selected moment of time.

Query parameters:

<TimeBasis> UTC | GPS | GST | GLO
*RST: uTC
<Year> integer

required for UTC time basis only
Range: 1980 to 9999
Increment: 1

<Month> integer
required for UTC time basis only
Range: 1 to 12
Increment: 1

<Day> integer
required for UTC time basis only
Range: 1 to 31
Increment: 1

<Hour> integer
required for UTC time basis only
Range: 0 to 23
Increment: 1

<Minutes> integer
required for UTC time basis only
Range: 0 to 59
Increment: 1

<Seconds> float
required for UTC time basis only
Range: 0 to 59.999
Increment: 0.001

<WeekNumber> integer
required for GPS and GST time basis only
Range: 0 to 529947
Increment: 1

<TimeOfWeek> float
required for GPS and GST time basis only

Range: 0 to 604799.999
Increment: 0.001
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Return values:

<Constellation> <Number of Sats>,<STD/SV ID of Sat1>,<STD/SV ID of
Sat2>,...,<Remaining Time>
The query returns a string composed of the number of simulated
satellites at the selected moment of time, standard/SV-ID of all the
satellites in the active constellation and if applicable the remaining
time to the next exchange of satellites in seconds.
The <Remaining Time> is returned as a valid positive integer
in seconds only when working in a mode where exchange of stel-
lites is predefined or made automatic at the beginning of the sim-
ulation, e.g while working in the auto localization mode (
<subsystem>: SMODe); otherwise -1 is returned.

Example: BB:GPS:SMOD AUTO
BB:GPS:RT:SCON? GPS,1609,61455
Response: 6,G24,G10,G32,E11,E25,E14,1525
The 6 active satellites G24,G10,G32,E11,E25,E14 build the sat-
ellite constellation. An exchange of satellites will be performed in

1525s.
Example: See also example "Retrieving real-time settings" on page 190.
Usage: Query only

<subsystem>:RT:OCONstellation? <TimeBasis>, <Year>, <Month>, <Day>, <Hour>,
<Minutes>, <Seconds>, <WeekNumber>, <TimeOfWeek>

Queries the optimal constellation for the selected moment of time.

Query parameters:

<TimeBasis> UTC | GPS | GST | GLO
*RST: UTC
<Year> integer

required for UTC time basis only
Range: 1980 to 9999
Increment: 1

<Month> integer
required for UTC time basis only
Range: 1 to 12
Increment: 1

<Day> integer
required for UTC time basis only

Range: 1 to 31
Increment: 1

|
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<Hour>

<Minutes>

<Seconds>

<WeekNumber>

<TimeOfWeek>

Return values:
<Constellation>

Example:

Example:

Usage:

Real-Time Commands

integer
required for UTC time basis only

Range: 0 to 23
Increment: 1

integer
required for UTC time basis only

Range: 0 to 59
Increment: 1

float
required for UTC time basis only

Range: 0 to 59.999
Increment: 0.001

integer
required for GPS and GST time basis only

Range: 0 to 529947
Increment: 1

float
required for GPS and GST time basis only

Range: 0 to 604799.999
Increment: 0.001

<Number of Sats>,<STD/SV ID of Sat1>,<STD/SV ID of Sat2>,...

The query returns a string composed of the number of satellites in
the optimal constellation and the standard/SV-ID of the satellites.
Use this information as a basis for manually performed exchange
of satellites.

BB:GPS:SMOD USER

BB:GPS:NAV:SIM:TBAS GPS

BB:GPS:NAV:SIM:WNUM 1609

BB:GPS:NAV:SIM:TOW 61455

BB:GPS:GOC

BB:GPS:RT:SCON? GPS,1609,61455

Response: 6,G11,E11,E19,E28,G19,G14,-1

The 6 active satellites G11,E11,E19,E28,G19,G14 build the sat-
ellite constellation.

BB:GPS:RT:0CON? GPS,1609,65455

Response: 6,G20,E20,E23,G4,G24,E31

The optimal constellation for the selected moment of time consists
of 6 satellites G20,E20,E23,G4,G24,E31.

See also example "Retrieving real-time settings" on page 190.

Query only

Operating Manual 1173.1427.12 — 05

201



GPS, Assisted GPS, GPS P-Code, Galileo, GNSS, GLONASS Remote-Control Commands

Trigger Settings

4.16 Trigger Settings

EXTernal<ch>

The numeric suffix to EXTernal<ch> distinguishes between the external trigger via the
TRIGGER 1 (suffix 1) and TRIGGER 2 (suffix 2) connector.

<subsystem>[:TRIGGErT:SEQUENCE. .....ccuutuuuieeeeaeieiiitiieae e e e e e et e eeeetaae e s e e e e e eeeenbaa e e as 202
<subsystem>:TRIGGEIrSLENGh. ... .. e e 203
<subsystemM>TRIGGEINRMODE. .......ccieieeieiiieiii e e e et e e e e e e e e e e e e eeen e e e e eens 204
<subsystem>:TRIGGEARM:EXECULE.......ccvvuueeieeeeeeeeeeieiceie e e e e e e eeeeebee e s e e e e e e e eee b as 204
<SUDSYStEM> TRIGGENEXECUL. ..uuiieeeeeiieerriiieieeeeeeeeeerttbseieeeeeeseeersbaaaeseeesereeestanneaeens 205
<SULSYStEM>TRIGGENSOURCE. .....uiieiiiiiieiee it ee ettt i e e ettt e e e e ee e e e e eataeeeeeetaaeeeeesananss 205
<subsystem>:TRIGger:EXTernal:SYNChronize:OUTPUL..........cceieiieeereiiiiicieieeeeeeeeeeineeens 205
<subsystem>:TRIGGer:OUTPUIKCh>DELAY......cceutieiiiiiiiiiiaie e eeeeeeeeeie e e e e e ee e s 206
<subsystem>:TRIGger:OUTPut<ch>:DELay:MINIMUM.........cciiiimiiiiiiiaaeee e eeeeiees 206
<subsystem>:TRIGger:OUTPut<ch>:DELay:MAXIMUM......ccccetriimireaeeeeeerieniicae e e eeeeeenans 206
<subsystem>:TRIGger:QUTPUt:DELAY:FIXE......coiiieiieeieiieiieiiiiceeee e eee e 207
<subsystem>:TRIGQer[:EXTernal<Ch>]:DELAY........uuuuuieeieiieiereeeeeeeieeeeeeeeeersrernnneneeeens 207
<subsystem>:TRIGger[:EXTernal<Ch>]:INHIDIt.........ccceeiiiiiiiiiiiiiiiie e 207

<subsystem>[:TRIGger]:SEQuence <Sequence>

Selects the trigger mode.
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Parameters:

<Sequence> AUTO | RETRigger | AAUTo | ARETrigger | SINGle
AUTO
The modulation signal is generated continuously.
RETRigger
The modulation signal is generated continuously. A trigger event
(internal or external) causes a restart.
AAUTo
The modulation signal is generated only when a trigger event
occurs. After the trigger event the signal is generated continu-
ously. Signal generation is stopped with command
<subsystem>:TRIG:ARM:EXEC and started again when a trig-
ger event occurs.
ARETrigger
The modulation signal is generated only when a trigger event
occurs. The device automatically toggles to RETRIG mode. Every
subsequent trigger event causes a restart.
Signal generation is stopped with command
<subsystem>:TRIG:ARM:EXEC and started again when a trig-
ger event occurs.
SINGle
The modulation signal is generated only when a trigger event
occurs. Then the signal is generated once to the length specified
with command <subsystem>: TRIG: SLEN. Every subsequent
trigger event causes a restart.

*RST: AUTO

Example: BB:GPS:SEQ AAUT
sets the "Armed_auto" trigger mode; the device waits for the first
trigger (e.g. with *TRG) and then generates the signal continu-
ously.

<subsystem>:TRIGger:SLENgth <SLength>

Defines the length of the signal sequence to be output in the "Single" trigger mode
(SOUR:BB:GPS:SEQ SING). The unit of the entry is defined under "Signal Duration
Unit". The maximum value for the sequence length depends on the selected unit.

Itis possible to output deliberately just part of the signal, an exact sequence of the signal,
or a defined number of repetitions of the signal.

Parameters:

<SLength> integer
Range: 1 to 4294967295
Increment: 1
*RST: 1023
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Example:

Trigger Settings

BB:GPS:SEQ SING

sets trigger mode Single.

BB:GPS:TRIG:SLEN 200

sets a sequence length of 200 chips. The first 200 chips of the
current frame will be output after the next trigger event.

<subsystem>:TRIGger:RMODe?

Queries the current status of signal generation for all trigger modes with GPS modulation

on.

Return values:
<Rmode>

Example:

Usage:

STOP | RUN

RUN

the signal is generated. A trigger event occurred in the triggered
mode.

STOP

the signal is not generated. A trigger event did not occur in the
triggered modes, or signal generation was stopped by the com-
mand <subsystem>:TRIG:ARM: EXECute (armed trigger
modes only).

BB:GPS:TRIG:MODE ARET

selects the "Armed_Retrigger" mode.
BB:GPS:TRIG:SOUR EXT

sets external triggering via the TRIGGER 1 connector.
BB:GPS:TRIG:RMOD?

queries the current status of signal generation.
Response: RUN
the signal is generated, an external trigger was executed.

Query only

<subsystem>:TRIGger:ARM:EXECute

Stops signal generation for trigger modes "Armed_Auto" and "Armed_Retrigger". A sub-
sequent internal or external trigger event restarts signal generation.

Example:

Usage:

BB:GPS:TRIG:SOUR INT

sets internal triggering.

BB:GPS:TRIG:SEQ ARET

sets Armed_Retrigger mode, i.e. every trigger event causes signal

generation to restart.
BB:GPS:TRIG:EXEC

executes a trigger, signal generation is started.
BB:GPS:TRIG:ARM:EXEC

signal generation is stopped.
BB:GPS:TRIG:EXEC

executes a trigger, signal generation is started again.

Event
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<subsystem>:TRIGger:EXECute

Executes a trigger. The internal trigger source must be selected using the command
<subsystem>:TRIG:SOUR INT and a trigger mode other than AUTO must be selected
using the command <subsystem>:TRIG: SEQ.

Example: BB:GPS:TRIG:SOUR INT
sets internal triggering.
BB:GPS:TRIG:SEQ ARET
sets "Armed_Retrigger" mode, i.e. every trigger event causes sig-
nal generation to restart.
BB:GPS:TRIG:EXEC

executes a trigger, signal generation is started.
BB:GPS:TRIG:ARM:EXEC

signal generation is stopped.
BB:GPS:TRIG:EXEC

executes a trigger, signal generation is started again.

Usage: Event

<subsystem>:TRIGger:SOURce <Source>
Selects the trigger source.

Parameters:
<Source> INTernal | EXTernal

INTernal

Triggering is executed by means of the Trigger command
SOURce:BB:GPS:TRIGger:EXECute or *TRG in the case of
remote control and by means of Execute Trigger in the case of
manual operation.

EXTernal

Triggering is executed by means of the signal on the TRIGGER 1
connector.

Example: BB:GPS:TRIG:SING

selects a trigger mode that requires a trigger.
BB:GPS:TRIG:SOUR EXT

sets external triggering via the TRIGGER connector.

<subsystem>:TRIGger:EXTernal:SYNChronize:OUTPut <Output>
(enabled for "Trigger Source" External)
Enables/disables output of the signal synchronous to the external trigger event.

See also "Sync. Output to External Trigger" on page 106 for a detailed description of the
applications of this parameter.

|
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Parameters:

<Output> 0]1]|OFF|ON
ON
The signal calculation starts simultaneously with the external trig-
ger event but because of the instrument's processing time the first
samples are cut off and no signal is outputted. After elapsing of
the internal processing time, the output signal is synchronous to
the trigger event.
OFF
The signal output begins after elapsing of the processing time and
starts with sample 0, i.e. the complete signal is outputted.
*RST: ON

Example: BB:GPS:TRIG:SOUR EXT

sets external triggering.
BB:GPS:TRIG:EXT:SYNC:OUTP ON
enables synchrounous output to external trigger.

<subsystem>:TRIGger:OUTPut<ch>:DELay <Delay>

Defines the delay between the signal on the marker outputs and the start of the signal,
expressed in terms of chips. Command :BB:GPS: TRIGger:OUTPut :DELay:FIXed
can be used to restrict the range of values to the dynamic range, i.e. the range within
which a delay of the marker signals can be set without restarting the marker and signal.

Parameters:
<Delay> float
Range: 0 to 2732 -1 chips
Increment: 1 chip
*RST: 0
Example: BB:GPS:TRIG:OUTP2:DEL 1600
sets a delay of 1600 chips for the signal on connector MARKER
2.

<subsystem>:TRIGger:OUTPut<ch>:DELay:MINimum?
<subsystem>:TRIGger:OUTPut<ch>:DELay:MAXimum?

Queries the maximum marker delay for setting <subsystem>:TRIG:OUTP:DEL:FIX
ON.
Return values:
<Maximum> float
Range: 0 to max

|
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Example: BB:GPS:TRIG:0OUTP:DEL:FIX ON
restricts the marker signal delay setting range to the dynamic
range.

BB:GPS:TRIG:0UTP:DEL:MAX?

queries the maximum of the dynamic range.
Response: 2000
the maximum for the marker delay setting is 2000 chips.

Usage: Query only

<subsystem>:TRIGger:OUTPut:DELay:FIXed <Fixed>

Restricts the marker delay setting range to the dynamic range. In this range the delay
can be set without restarting the marker and signal. If a delay is entered in setting ON
but is outside this range, the maximum possible delay is set and an error message is

generated.

Parameters:

<Fixed> 0|1|OFF|ON
*RST: 0

Example: BB:GPS:TRIG:OUTP:DEL:FIX ON
restricts the marker signal delay setting range to the dynamic
range.

<subsystem>:TRIGger[:EXTernal<ch>]:DELay <Delay>

Specifies the trigger delay (expressed as a number of chips) for external triggering.

Parameters:

<Delay> float
Range: 0 to 65535
Increment: 0.01 chip
*RST: 0.0 chips

Example: BB:GPS:TRIG:SOUR EXT

sets an external trigger via the TRIGGER 1 connector.
BB:GPS:TRIG:DEL 50

sets a delay of 50 chips for the trigger.

<subsystem>:TRIGger[:EXTernal<ch>]:INHibit <Inhibit>

Specifies the number of chips by which a restart is to be inhibited following a trigger event.
Applies only in the case of external triggering.

Parameters:

<Inhibit> integer
Range: 0 to 67108863
Increment: 1 chip
*RST: 0

|
Operating Manual 1173.1427.12 — 05 207



GPS, Assisted GPS, GPS P-Code, Galileo, GNSS, GLONASS Remote-Control Commands

Marker Settings

Example: BB:GPS:TRIG:SOUR EXT

selects an external trigger via the TRIGGER 1 connector.
BB:GPS:TRIG:INH 200

sets a restart inhibit for 200 chips following a trigger event.

4.17 Marker Settings

This section lists the remote control commands, necessary to configure the markers.

OUTPut<ch>
The numeric suffix to oUTPut distinguishes between the available markers.

Only two markers are available for the R&S SMBYV, i.e. the allowed values for the suffix

are 1 or 2.

<subsystem>:TRIGger:OUTPUIKCh>MODE..........ccccetiiiiiiiceie e e e ee e e e ee e 208
<subsystem>:TRIGger:OUTPUIKCh>:ONTIME.......cceiireirieieeiirieeeeeeteeeeeeereeeeeeannaeeeeeeananes 209
<subsystem>:TRIGger:OUTPUIKCh>:0OFFTIME......cciiiiiuieeeiiiieieeeetceeeeeieeeeeete e e e eet e e eenanss 209
<subsystem>:TRIGQer:OUTPUIKCh>PATTEM...cccuuuiiieeieieeeeeeeeeeieeeeee e e e e e e eeeeeenrnna e as 210
<subsystem>:TRIGger:OUTPUt<Ch>:PULSE:DIVIEr.......cccctuiiiiiiiiiiiiiiaaae e 210
<subsystem>:TRIGger:OUTPut<ch>:PULSE:FREQUENCY.....cceuuuciiiieiieiiieiiaiae e ee e 210
<subsystem>:TRIGger:OUTPUt<Ch>:PULSE:WIDTh...cceiriirunaaiaae e e eeeeeeeeeceeeeeeieeeeae e 211

<subsystem>:TRIGger:OUTPut<ch>:MODE <Mode>
Defines the signal for the selected marker output.

Note: In instruments equipped with option R&S SMBV-K96, disabled <subsystem>:
UMGPS on page 127 and enabled satellites constellation with more than 12 satellites, only
one marker signal is available.
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Parameters:
<Mode>

Example:

Marker Settings

PULSe | PATTern | RATio | PPS | PP2S | TRIGger | DISabled |
PPS10| | RESTart

PULSe

A pulsed marker signal is generated. The pulse frequency (= sym-
bol rate/divider) is defined with the
<subsystem>:TRIG:0UTP:PULSe:DIVider command and
can be queried with the

<subsystem>:TRIG:0UTP:PULSe: FREQuency? command.

PATTern
A marker signal is generated according to the user defined pattern
(command <subsystem>:TRIGger:0UTPut: PATTern).

RATio

A marker signal corresponding to the Time Off / Time On specifi-
cations in the commands

<subsystem>:TRIGger :0UTPut :OFFT and
<subsystem>:TRIGger:OUTPut : ONT is generated.

PPS | PP2S | PPS10

A marker signal is generated for every start of second, every sec-
ond second or respectivelly every tenth second (GPS time). The
pulse width is defined with the
<subsystem>:TRIG:0UTP:PULSe:WIDTh command

TRIGger

A marker signal is generated only when a trigger event occurs.
Then the signal is generated continuously. Every subsequent trig-
ger event causes a restart.

DISabled

Generation of a marker signal is deactivated.

Restart

(R&S WinlQSIM2 only)

The signal is generated continuously. A trigger event causes a
restart.

*RST: PPS

BB:GPS:TRIG:0UTP2:PATT #B000000011111111,15
sets a bit pattern.

BB:GPS:TRIG:0UTP1:MODE PATT

activates the marker signal according to a bit pattern on output
MARKER 1.

<subsystem>:TRIGger:OUTPut<ch>:0ONTime <OnTime>
<subsystem>:TRIGger:OUTPut<ch>:0FFTime <OffTime>

Sets the number of chips in a period (ON time + OFF time) during which the marker signal
in setting <subsystem>: TRIGger:O0UTPut :MODE RATio on the marker outputs is

OFF.
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Marker Settings

Parameters:

<Offtime> float
Range: 1 to 2”24 -1 chips
Increment: 1 chip
*RST: 1 chip

Example: BB:GPS:TRIG:OUTP2:0FFT 200

sets an OFF time of 200 chips for marker signal 2.

<subsystem>:TRIGger:OUTPut<ch>:PATTern <Pattern>

Defines the bit pattern used to generate the marker signal in the setting
<subsystem>:TRIGger:0UTPut :MODE PATTern. 0 is marker off, 1 is marker on.

Parameters:
<Pattern> 64 bit pattern
Range: #B0,1 to #B111...1,64
*RST: #B0,1
Example: BB:GPS:TRIG:0UTP2:PATT #B000000011111111,15

sets a bit pattern.
BB:GPS:TRIG:0UTP2:MODE PATT

activates the marker signal according to a bit pattern on output
MARKER 2.

<subsystem>:TRIGger:OUTPut<ch>:PULSe:DIVider <Divider>

Sets the divider for Pulse marker mode (<subsystem>:TRIG:OUTP:MODE PULSe).
The resulting pulse frequency is derived by dividing the chip rate (1.023 MHz) by the

divider.
Parameters:
<Divider> integer
Range: 2 to 1024
Increment: 1
*RST: 2
Example: BB:GPS:TRIG:0UTP2:PULS:DIV 2

sets the divider to 2 for the marker signal on output MARKER 2.
BB:GPS:TRIG:0UTP2:FREQ?

queries the resulting pulse frequency of the marker signal.
Response: 511511.038

the resulting pulse frequency is 511.511 kHz.

<subsystem>:TRIGger:OUTPut<ch>:PULSe:FREQuency?

Queries the pulse frequency of the pulsed marker signal in the setting
<subsystem>:TRIGger:OUTPut :MODE PULSe. The pulse frequency is derived by
dividing the symbol rate by the divider.

|
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Clock Settings

Return values:

<Frequency> float
Range: 0 to max

Example: BB:GPS:TRIG:0UTP2:PULS:DIV 2
sets the divider for the marker signal on output MARKER 2 to the
value 2.

BB:GPS:TRIG:0UTP2:MODE PULS

enables the pulsed marker signal.
BB:GPS:TRIG:0UTP2:PULS:FREQ?

queries the pulse frequency of the marker signal.
Response: 511511.038

the resulting pulse frequency is 511.511 kHz.
Usage: Query only

<subsystem>:TRIGger:OUTPut<ch>:PULSe:WIDTh <Width>

Sets the Pulse Width for 1PPS and 1PP2S marker mode
(<subsystem>:TRIG:0UTP:MODE PPS | PP2S).

Parameters:

<Width> integer
Range: 1 to 800
*RST: 1

Example: BB:GPS:TRIG:OUTP2:MODE PPS

enables the 1PPS marker signal.
BB:GPS:TRIG:0OUTP1:PULS:WIDT 2

sets the pulse width for the marker signal on output MARKER 2 to
the value 2.

Clock Settings

This section lists the remote control commands, necessary to configure the clock.

<sUbSYStEM>CLOCKIMODE......ccuitituiiieeieieeeeeee e e eeeeeee e eee e e s e e e aaaeeeeeeeeeeesta b aeeaaaans 211
<sUbSYStEM>CLOCKIMULTIPHEI.....citiiitiitieeieeeeeeeeeeeeeeeetet e e e e e e e e e e e e e e e eeeesbab e aeeans 212
<SUDSYStEM>ICLOCKISOURCE. .. uuuuuieieeeeeeeeeeeeieeeeeeeietaesaase s e e eseaeaeeeeeeeeeeeesnnnaaaaaaeeeeees 212
<subsystem>:CLOCK:SYNChronization:EXECULE........c.cceuueriiiiiieeiiiieeeeerieeeeere e eere e e enaens 213
<subsystem>:CLOCK:SYNChronization:MODE..........ccccceutuiieeiiiiiieeeeerieiee e e e eereeeeeeenanns 213

<subsystem>:CLOCk:MODE <Mode>

Enters the type of externally supplied clock (<subsystem>:CLOCk : SOURce
EXTernal).

When MCH1ip is used, a multiple of the chip clock is supplied via the CLOCK connector
and the chip clock is derived internally from this. The multiplier is entered with the com-
mand <subsystem>:CLOCk:MULTiplier.

|
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Parameters:
<Mode>

Example:

Clock Settings

CHIP | MCHip
*RST: CHIP

BB:GPS:CLOC:MODE CHIP
selects clock type "Chip", i.e. the supplied clock is a chip clock.

<subsystem>:CLOCk:MULTiplier <Multiplier>

Specifies the multiplier for clock type "Multiplied" (<subsystem>:CLOCk : MODE
MCHip) in the case of an external clock source.

Parameters:
<Multiplier>

Example:

float

Range: 1 to 64
Increment: 1

*RST: 4

BB:GPS:CLOC:SOUR EXT

selects the external clock source. The clock is supplied via the
CLOCK connector.

BB:GPS:CLOC:MODE MCH

selects clock type "Multiplied", i.e. the supplied clock has a rate
which is a multiple of the chip rate.

BB:GPS:CLOC:MULT 12

the multiplier for the external clock rate is 12.

<subsystem>:CLOCk:SOURce <Source>

Selects the clock source.

For two-path instruments, selecting EXTernal is only possible for path A, since the
external clock source is permanently allocated to path A.

Parameters:
<Source>

Example:

INTernal | EXTernal | AINTernal

INTernal

The internal clock reference is used to generate the chip clock
(1.023 MHz).

EXTernal

The external clock reference is supplied to the CLOCK connector.

*RST: INTernal

BB:GPS:CLOC:SOUR EXT

selects an external clock reference. The clock is supplied via the
CLOCK connector.

BB:GPS:CLOC:MODE CHIP

specifies that a chip clock is supplied via the CLOCK connector.
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Clock Settings

<subsystem>:CLOCk:SYNChronization:EXECute

Performs automatically adjustment of the instrument's settings required for the selected
synchronization mode.

Usage: Event

<subsystem>:CLOCk:SYNChronization:MODE <Mode>
Selects the synchronization mode.

This parameter is used to enable generation of very precise synchronous signals from
several connected R&S SMBVs.

Note: If several instruments are connected, the connecting cables from the master instru-
ment to the slave and between each two consecutive slave instruments must have the
same length and type. Avoid unnecessary cable length and branching points.

Parameters:
<Mode> NONE | MASTer | SLAVe

NONE
The instrument is working in stand-alone mode.

MASTer

The instrument synchronizes all connected instruments, including
the trigger and reference clock signals.

SLAVe

The instrument receives the synchronisation and reference clock
signal from another instrument working in a master mode.

*RST: NONE
Example: BB:GPS:CLOC:SYNC:MODE MAST

Defines the current instrument as the master for synchronization
of the connected instruments

|
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Movement Files

A

Movement Files

Waypoint/Vector file's formats

Three movement file formats are supported, two Waypoint/Vector file's formats and the
NMEA file format.

A1

Waypoint/Vector file's formats

Two . txt formats can be used for the waypoint file:

The first format is a list of coordinates (longitude, latitude, altitude) and a respective
resolution in milliseconds, as shown for the case of 3GPP Performance Test Sce-
nario#3 "Melbourne" (WGS 84 geodetic coordinates)

The resolution command at the beginning of the format specifies the sampling rate
to be used for the WGS-84 geodetic coordinates list. The resolution gives the time
(in ms) between two consecutive waypoints.

8166633061788,100.
8166632247233,100.
8166630889914,100.
8166628990241,100.
8166626548785,100.
8166623566284,100.
8166620043635,100.
.81666159819,100.000000603497
8166611382304,100.
96663104183,-37.8166606246233,100.000000941567

966627163843,-37.8166600575235,100.000001138076
.96662329885,-37.8166594371019,100.000001354143

000000009313
000000039116
00000008475

000000149943
000000235625
000000339001
000000461936

000000762753

966619448018,-37.8166587635456,100.000001588836
966615612505,-37.8166580370574,100.000001840293
966611793469,-37.8166572578565,100.00000211224

.96660799206,-37.8166564261776,100.00000240095

966574759635,-37.8166466260761,100.00000580959

The second format uses a script containing the commands defined in the following

°
RESOLUTION: 50
144.966666334601,-37.
144.966662392613,-37.
144.966658453002,-37.
144.966654516955,-37.
144.966650585658,-37.
144.966646660296,-37.
144.966642742053,-37.
144.966638832109,-37
144.966634931642,-37.
144.
144.
144
144.
144.
144.
144
144.
etc.
°

table:
Command

Description

REFERENCE: lon, Lat, alt

Specifies the Cartesian Reference of the ENU coordinates system. Given
as a geodetic WGS-84 point (longitude, Latitude, Altitude).

START: E N, U, Velocity

Start location i.e., initial "current location" in the ENU Cartesian coordi-
nate of center "REFERENCE". East, North and UP (ENU) coordinates
are then provided (m). The last argument is the start velocity in (m/s).
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Waypoint/Vector file's formats

Command Description

ARC: E, N, Angle Specifies a 2-Dimensional ARC (East, North) with the first two arguments
representing the center of the ARC (m) in the Cartesian basis. The last
argument specifies the angle in degrees (°) of the Arc Starting the "cur-
rent location". Angle sign is significant since it indicates positive direction
(against clock movement) or negative direction (same as clock move-
ment). The end edge of the arc represents the new "current location".
Velocity doesn't change when using an ARC command.

LINE: AE, AN, Acceleration Specifies a 2-Dimensional Line starting the "current location" as the first
edge and (Current loc E + AE, Current loc N + AN) as the second edge
(m). Constant acceleration/deceleration can be specified in the last argu-
ment e.g., (0 means constant velocity). Unit for acceleration is (m/s2).
The second edge is again used as the "current location" for the next
command. The speed at this second edge is also used as the start speed
for the next command.

STAY: Time Stay at the current location for Time period (ms).

A.1.1 Example of Waypoint File

This example explains a waypoint file in the second format for the case of 3GPP Per-
formance Test Scenario#3 "Melbourne", as described in 3GPP 34.108 v.8.0.0, 3GPP
34.171 v.7.0.1.

The GPS signals simulate the GPS-receiver moving on a rectangular trajectory of 940m
by 1 440m with rounded corners defined in table 1-1 and figure 1-1.

The initial reference is first defined followed by acceleration to final speed of 100 km/h in
250 m.

The UE then maintains the speed for 400 m. This is followed by deceleration to final speed
of 25 km/h in 250 m. The UE then turn 90 degrees with turning radius of 20 m at 25 km/
h. This is followed by acceleration to final speed of 100 km/h in 250 m.

The sequence is repeated to complete the rectangle.

Table 1-1: Trajectory Parameters for Moving Scenario and Periodic Update Performance test case

Parameter Distance (m) Speed (km/h)

l11, 11, I21, 125 20 25

l12, 114, l2, log 250 25 to 100 and 100 to 25
l13 400 100

I23 900 100

|
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Waypoint/Vector file's formats
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Fig. 1-1: Moving Scenario

The following is the content of the waypoint file.

The start tag MOVEMENT FILE is a mandatory element for each movement description.
If this tag is omitted, the instrument interprets the coordinates described in the waypoint
file as static one.

R R R R R R R R R MOVEMENT FILE R R R R R R R R

%%!! All empty lines or statements starting with %% will be ignored

%%This file format is used to load a continuous movement File into the R&S Signal Generator
%% Enter the WGS-84 Reference Point's Coordinates S

REFERENCE: 144.96667027777777777777777777777777,-7.81666333333333333333333333333,100

$%$From here on, we work in an ENU (EAST-NORTH-UPPER)

basis centered around the ENU reference point S.

%%And more specifically the movement description will start from "START"

%%"START", "EAST COORDINATE EO relative to S", "NORTH COORDINATE NO relative to S",

"UPPER COORDINATE NO relative to S", "SPEED in (m/s)"

START: 0, 0, 0, 6.94444444444444444

oo

%Each movement segment is described in one line command in the file and the segments

o

% are to be read sequentially.

oo
o

It can be either a line description or an arc description... for a line,

oo

% we start by the syntax: "LINE" and for an arc

%%we start with the syntax "ARC"

%$%In the current version, we will provide only EAST-NORTH Movement segments
$$"ARC", "Center EAST Coordinate", "Center NORTH Coordinate",

"ARC in degrees (pos or neg is necessary for orientation)"

ARC: 0, 20, -90

%%"LINE", "Second Edge EAST Coordinate, first edge is the current point

%% or last point of previous segment", "Second Edge NORTH Coordinate",
"Acceleration/Deceleration"

%%Acceleration is to be taken as the projection following the movement segment
NE: 0, 250, 1.44675925925925925926

LT :
LINE: 0, 400, O
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NMEA Files as Source for Movement Information

LINE: 0, 250, -1.44675925925925925926
ARC: 0, 920, -90

LINE: 250, 0, 1.44675925925925925926
LINE: 900, 0, 0

LINE: 250, 0, -1.44675925925925925926
ARC: 1400, 920, -90

LINE: 0, -250, 1.44675925925925925926
LINE: 0, -400, O

LINE: 0, -250, -1.44675925925925925926
ARC: 1400, 20, -90

LINE: -250, 0, 1.44675925925925925926
LINE: -900, 0, 0

LINE: -250, 0, -1.44675925925925925926

%%End of Trajectory description

A.2 NMEA Files as Source for Movement Information

The NMEA movement information (receiver-fix location) extracted from a standard NMEA
file can be used as a source for the generation of the movement file of interest.

Refer to chapter C, "NMEA Scenarios", on page 221 for detailed description of the NMEA
file format.

|
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RINEX Format Description

B RINEX Files

The RINEX file format consists of three ASCII file types: observation data file, navigation
message file and meteorological data file. The navigation RINEX files comprises the
Ephemeris information of all visible satellites at a control station or a commercial receiver.

Each file type consists of a header section and a data section. The header section con-
tains global information for the entire file and is placed at the beginning of the file. The
format of the data records of the RINEX navigation message files may contain navigation
messages of more than one satellite system (GPS, GLONASS, Galileo, etc.). See RINEX
Format Description for description of the RINEX file format.

RINEX Navigation Files can be downloaded from http://cddis.gsfc.nasa.gov/gnss_data-
sum.html#brdc.

B.1 RINEX Format Description

Records marked with * are optional

Table 2-1: Navigation message file - header section description

HEADER LABEL (Col- DESCRIPTION FORMAT
umns 61-80)
RINEX VERSION / TYPE e  Format version (2) 16,14X, A1,19X

e  File type ('N' for Navigation data)

PGM / RUN BY / DATE e  Name of program creating current file | A20, A20 A20
e Name of agency creating current file
e Date of file creation

* COMMENT Comment line(s) A60

* ION ALPHA lonosphere parameters A0-A3 of almanac | 2X,4D12.4
(page 18 of subframe 4)

* ION BETA lonosphere parameters B0-B3 of almanac | 2X,4D12.4

* DELTA-UTC: A0,A1,T,W Almanac parameters to compute time in 3X,2D19.12, 219

UTC (page 18 of subframe 4)
A0,A1: terms of polynomial
T : reference time for UTC data

W : UTC reference week number. Contin-
uous number, not mod(1024)!

* LEAP SECONDS Delta time due to leap seconds 16

END OF HEADER Last record in the header section. 60X
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Example of a RINEX File

Table 2-2: Navigation message file - data record description

HEADER LABEL (Columns | DESCRIPTION FORMAT
61-80)

PRN/EPOCH / SV CLK e  Satellite PRN number 12, 513, F5.1,
e Epoch: Toc - Time of Clock
—  year (2 digits)
— month
- day
—  hour
—  minute
- second
e SV clock bias (seconds)
SV clock drift (sec/sec)
SV clock drift rate (sec/sec2)

3D19.12

BROADCAST ORBIT - 1 IODE Issue of Data, Ephemeris 3X,4D19.12
Crs (meters)
Delta n (radians/sec)

MO (radians)

BROADCAST ORBIT - 2 e  Cuc (radians) 3X,4D19.12
e Eccentricity
Cus (radians)
sqrt(A) (sqrt(m))

BROADCAST ORBIT - 3 e Toe Time of Ephemeris (sec of GPS | 3X,4D19.12
week)

e Cic (radians)

OMEGA (radians)

CIS (radians)

BROADCAST ORBIT - 4 e 0 (radians) 3X,4D19.12
e  Crc (meters)
e omega (radians)
e OMEGA DOT (radians/sec)

BROADCAST ORBIT -5 e |DOT (radians/sec) 3X,4D19.12

Codes on L2 channel

o  GPS Week # (to go with TOE)
Continuous number, not mod(1024)!

e |2 P dataflag

BROADCAST ORBIT - 6 SV accuracy (meters) 3X,4D19.12
SV health (MSB only)
TGD (seconds)

10DC Issue of Data, Clock

BROADCAST ORBIT -7 e  Transmission time of message (sec | 3X,4D19.12
of GPS week, derived e.g. from Z-
count in Hand Over Word (HOW)

e  spare
e  spare
e  spare

B.2 Example of a RINEX File

The following part of a script has the ephemeris info of satellites 4 and 9 at toc = toe =

352800.
2.10 N: GPS NAV DATA RINEX VERSION / TYPE
tegc 2002Marlé Lisa McCormick 20090501 01:40:41UTCPGM / RUN BY / DATE
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Solaris 2.7|Ultra 2|cc SC5.0|=+-|*Sparc
Dataflow Processing 04/30/2009 00:00:21 COMMENT
END OF HEADER

rnw

430 2 0 0.0-7.

.100000000000D+01 9.

3.930181264880D-07 8.
3.528000000000D+05 3.
9.410577584670D-01 2.

w N P o W

.571577341960D-10 1.
.400000000000D+00 O.
.456060000000D+05 4.

430 2 0 0.0 5.

.070000000000D+02-7.
.012137651440D-06 2.
.528000000000D+05 2.
.762633443270D-01 3.
.046472161190D-10 1.
.400000000000D+00 O.
.456060000000D+05 4.

157493382690D-05-1.
125000000000D+00 5.
587007410820D-03 7.
725290298460D-09 1.
186875000000D+02 4.
000000000000D+00 1.
000000000000D+00-6.
000000000000D+00

332380533220D-05 1.
959375000000D+01 4.
042865683320D-02 3.
738088369370D-07-3.
201250000000D+02 1.
000000000000D+00 1.
000000000000D+00-5.
000000000000D+00

COMMENT

523403625470D-11 0.
024495004670D-09-3.
828697562220D-06 5.
098217239560D-01-1.
847291251310D-01-8.
529000000000D+03 0.
053596735000D-09 5.

932676241270D-12 0.
243748197720D-09-2.
149732947350D-06 5.
071164751940D+00 9.
469759572200D+00-7.
529000000000D+03 0.
587935447690D-09 1.

000000000000D+00
085066632770D+00
153723627090D+03
024454832080D-07
071407635100D-09
000000000000D+00
100000000000D+01

000000000000D+00
353512095310D+00
153640602110D+03
499490261080D-08
773895242510D-09
000000000000D+00
070000000000D+02
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C NMEA Scenarios

The National Marine Electronic Association (NMEA) is a broadcasting standard suppor-
ted by all navigation receivers. The NMEA files comprise information about common
parameters related to the satellite constellation, navigation parameters, time, receiver
location and dynamics. The table 3-1 defines the starting acronym for a NMEA command
of a specific navigation standard. In the moment this firmware is released, the Galileo
NMEA acronym has not been defined yet.

Table 3-1: Overview of the starting acronyms for the N IEA command

ID Meaning

AG Autopilot - General

AP Autopilot - Magnetic

CcC Computer - Programmed Calculator (outdated)
CD Communications - Digital Selective Calling (DSC)
CM Computer - Memory Data (outdated)

Cs Communications - Satellite

CT Communications - Radio-Telephone (MF/HF)
cv Communications - Radio-Telephone (VHF)
CX Communications - Scanning Receiver

DE DECCA Navigation

DF Direction Finder

EP Emergency Position Indicating Beacon (EPIRB)
ER Engine Room Monitoring Systems

GP Global Positioning System (GPS)

GL GLONASS

HC Heading - Magnetic Compass

HE Heading - North Seeking Gyro

HN Heading - Non North Seeking Gyro

1] Integrated Instrumentation

IN Integrated Navigation

LA Loran A

LC Loran C

MP Microwave Positioning System (outdated)

OM OMEGA Navigation System
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Example of NMEA File

$GPVTG,,T,,M,0.000,N,0.000,K,A*23

$GPGGA, 215810.00,3540.00066,N,13944.99611,E,1,04,1.61,6.8,M,39.4,M,,*5E
SGPGSA,A,3,06,09,04,10,,,,,,,,,2.-47,1.61,1.87*01
$GPGSV,4,1,14,29,48,312,,26,47,312,,06,35,302,47,09,18,238,47+71
$GPGSV, 4,2,14,27,47,312,,13,50,118,,04,72,181,47,30,48,312,*76

$GPGSV, 4,3,14,14,39,070,,10,12,050,47,31,48,312,,07,64,349,*72
$GPGSV,4,4,14,25,47,312,,28,48,312, *7E

$GPGLL, 3540.00066,N,13944.99611,E,215810.00,A,A*69
$GPZDA,215810.00,28,04,2023,00,00%64

$GPRMC, 215811.00,A,3540.00066,N,13944.99611,E,0.000,,280423,, ,A*7E
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List of Commands

<subsystem>:ADGeneration:ACQUISItioN:CREALE. ..........ccooiiriiiiiiii e 188
<subsystem>:ADGeneration:ALManac:CREGLE............coiiuiiiiiiiei e 188
<subsystem>:ADGeneration:GPS:LOCation: COORdinates:DECIMAL............cccoiiiiiiiiiiiiiiieiiee e 184
<subsystem>:ADGeneration:GPS:LOCation:COORdinates:DMS...
<subsystem>:ADGeneration:GPS:LOCation:SYNCHIONIzZe...........ccccoiiiiiiiiiiiiiiieceeeee e
<subsystem>:ADGeneration:GPS:LOCatioN:URADIUS............coicuiiiiiiiiieiiieeee e
<subsystem>:ADGeneration:GPS:SVID:SYNCHIONIZE. .........ccciiiiiiiiiiiiiiecit et
<subsystem>:ADGeneration:GPS:SVID<ch>:ACQUIsition:BLOCK..........ccciiiiiiiiiiie e
<subsystem>:ADGeneration:GPS:SVID<Ch>:SADALa...........eoiiiiiiiiiii e
<subsystem>:ADGeneration:GPS:SVID<ch>:STATe...
<subsystem>:ADGeneration:GPS:SYNCHIONIZE. .........ccoutiiiiiiii et
<subsystem>:ADGeneration:GPS: TOADAIa:DATE. ..........ooiiiiiiiie et
<subsystem>:ADGeneration:GPS: TOAData:DURGLION..........ccuiiiiiiiieiie e
<subsystem>:ADGeneration:GPS: TOAData:RESOIULION...........ccciiiiiiiiieiiieiie e
<subsystem>:ADGeneration:GPS:TOAData:SYNCHIONIZE..........c.cooiiiiiiiiie e
<subsystem>:ADGeneration:GPS:TOAData: TBAS:is...
<subsystem>:ADGeneration:GPS:TOADALA:TIME.........cccuii et
<subsystem>:ADGeneration:GPS:TOADAta: TOWEEK.........ccoiuiiiiiiiieeiiie e e e e
<subsystem>:ADGeneration:GPS: TOAData:WNUMDET............cccoiiiiiiiiiiiii e
<subsystem>:ADGeneration:IONOSPheriC:CREALE. ..........ccooiiiiiiiiii e
<subsystem>:ADGeneration:MODE..............cccoiitiiiie et
<subsystem>:ADGeneration:NAVigation:CREate..
<subsystem>:ADGeneration:UTC:CREGLE............ccoouiiiiiiii e
<subsystem>:ATMospheric:GALileo:IONOSPheriC:AISChO>...........cooiiiiiiiii e
<subsystem>:ATMospheric:GALileo:IONOSPheriC:MODEL..........c.c.ooiiiiiiiieiie e
<subsystem>:ATMospheric:GALileo:IONOSPheriC:SF<Ch>.........ccciiiiiiiiiiie e
<subsystem>:ATMospheric:GALileo: TROPOSPheriC:MODEL.........cc.coiiiiiiiiiieiiieec e
<subsystem>:ATMospheric:GLONass:IONospheric:MODel
<subsystem>:ATMospheric:GLONass: TROPospheric:MODEL.............coooiiiiiiiiiiiie e
<subsystem>:ATMospheric:GPS:IONospheric:ALPHA<ChO>...........ccoiiiiiiiiiiiie et
<subsystem>:ATMospheric:GPS:IONosSpheric:BETASCNO>........ccuuiiiiiiiie et
<subsystem>:ATMospheric:GPS:ION0OSPheric:MODAEL.............ccoiiiiiiiiiiii e
<subsystem>:ATMospheric:GPS:TROPOSPheric:MODAEL.............ccccoiiiiiiiiiie e
<SUDSYSEM>ICLOCKIMODE.........coitiiiiiiie ettt sttt et bt et e et naneenbeeenneen
<SUbSYStEM>ICLOCKIMULTIPIET . ....ceiutiiitii ettt sttt eneas
<SUDSYSEM>ICLOCKISOURCE. .....cuiiiiiiiitieiie ettt ettt sa et eb e s
<subsystem>:CLOCKk:SYNChronization:EXECULE............coiiiiiiiiiiiiiiiee e
<subsystem>:CLOCKk:SYNChronization:MODE.............c.coitiiiiiiiiiiie e
<SUDSYSEM>IDURGLON. ......eeieiee ettt et e e e et e e st e e et e e e e e e e e
<SUDSYStEM>IFILTEROSAMPIING. ...ttt ettt b et e et e e abeeenbeeenbeesneeenneas
<SUDSYSEM>IGALMOTUIALION. ...ttt ettt e esbe e et e enbeesaeeanbeeenbeesneeenneas
<SUDSYStEM>:GOCONSLEIAHION. .......oiiiiiii ittt sttt e be e et e e sbeeeeeeeneeas
SSUDSYSTEMSTHDOP........ceeee ettt e et e e e et e e e s ate e e e anbe e e e e nee e e e aateeeeanbaeeeaannneeeaas
<subsystemM>HYBRIA:SGNSSS[:STATE].....coiuiiiiriiiitieie ettt ettt sttt sre e
<subsystem>:HYBRIA:GALIEO[:STATE].......ccoiiiiiiiieiie ettt
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<subsystem>:HYBRId:GLONASS[:STATE]......c.eeoereeieeieeieertieeeeete et ste s e see e eesteeneesreeeeereenneeneenneeneenes 127
<subsystem>:HYBRid:GPS[:STATe]

<SUbSYStEM>:LOCAtIONICATAIOG. ... .ciueeiitiieiet ettt ettt ettt et e st e st e s b e e s e e nateeaaneas
<subsystem>:LOCation:COORdINateS:DECIMAL...........ccoiiiiiiiiii e e 121
<subsystem>:LOCation:COORINAES:IDIMS........c..oiiiiiiiiiiie ettt et e 122
<subsystem>:LOCation:WAYPOINESIFILE...........c.coiiiiii ettt as 120
<subsystem>:LOCation:WAYPOINtSIROMOGE.........c..oiiiiiiiiaiie ittt 121
<subsystem>:LOCation[:SELect]
<subsystem>:NAVigation:ALManac:<GNSS>:DATE:BEGIN.........cccoiuiiiiiiiieeiiee et 129
<subsystem>:NAVigation:ALManac:<GNSS>:DATE:END...........c.cooiiiiiiiiiie et 130
<subsystem>:NAVigation:ALManac:<GNSS>:FILE.............cociiiiiiiiie e 130
<subsystem>:NAVigation:ALManac:<GNSS>:TOAPplicability: TOWeeK............ccceeeriiiriiiiniieiiieereceen 132
<subsystem>:NAVigation:ALManac:<GNSS>:TOAPplicability:WWNUMDeTr...........c.ccovviiiiiiiiiiiieeieencen 132
<subsystem>:NAVigation:ALManac:<GNSS>:WNUMber
<subsystem>:NAVigation:ALManac:GALileo:DATE:BEGIN........cccciiiiiiiiiiieiccie e 129
<subsystem>:NAVigation:ALManac:GALIle0:DATEEND...........cooiiiiiiiiiieiiie et 130
<subsystem>:NAVigation:ALManac:GALIIEO:FILE.............cooiiiiiiiiie e 130
<subsystem>:NAVigation:ALManac:GALileo: TOAPplicability: TOWEeK............ccocoeeririiiiiiiie e 132
<subsystem>:NAVigation:ALManac:GALileo: TOAPplicability:WNUMDET.............cccooiiiiiiiiiiiieiiiee e 132
<subsystem>:NAVigation:ALManac:GALileo:WNUMber....
<subsystem>:NAVigation:ALManac:GLONGSS:FILE.............coouiiiiiiii i
<subsystem>:NAVigation:ALManac:GLONass: TOAPpIicability:DATE...........ccooiiiiiieeriie e 130
<subsystem>:NAVigation:ALManac:GLONass:TOAPplicability: TIME............ccocciiiiiieiie e 131
<subsystem>:NAVigation:ALManac:GPS:DATE:BEGIN.........c.cccoiiiiiiiiiiiii e 129
<subsystem>:NAVigation:ALManac:GPS:DATE:END..........c.ccccciiiiiiiiiiiieee e 130
<subsystem>:NAVigation:ALManac:GPS:FILE
<subsystem>:NAVigation:ALManac:GPS:TOAPplicability: TOWEEK...........ccccerrriiiriiiriiiiieeeeeeiee e 132
<subsystem>:NAVigation:ALManac:GPS:TOAPplicability:WNUMDbET...........ccccerviiiniiiiiiniieececcee 132
<subsystem>:NAVigation:ALManac:GPS:WNUMDET.............coiuiiiiiiiiiiiee et 132
<SUDSYStEM>INAVIGAtIONIDATA. ... ettt et e et e et e e e st e e e str e e e snr e e e nannneeeaes

<subsystem>:NAVigation:DATA:DSELect
<subsystem>:NAVigation:DATA:PATTern

<subsystem>:NAVigation:RINEX:SGNSS>:FILE...........ccooiiiiiiiiieiii it 133
<subsystem>:NAVigation:RINEX:SGNSS>ISTATE. ......oiiiiiiiie ittt et 133
<subsystem>:NAVigation:RINeX:GALIIEO:FILE..........coo e 133
<subsystem>:NAVigation:RINEX:GALIEO:STATE. ...ttt et e st e e e e e sab e e seneeeanee 133
<subsystem>:NAVigation:RINex:GLONASS:FILE.............ccciiiiiiiii e 133
<subsystem>:NAVigation:RINeX:GLONASS:STATE.......ccceiiiiriiiiiie ittt 133
<subsystem>:NAVigation:RINEX:GPS:FILE...........ccoooiiiiiii e 133
<subsystem>:NAVigation:RINEX:GPS:STATE.......coiiiiiiiiie e 133
<subsystem>:NAVigation:RINEX:IMPOIT. ...t 133
<subsystem>:NAVigation:RINEXIUFNSTAtE. .........ccciiiiiiiiii e 134
<subsystem>:NAVigation:RINEXIUUASTALE..........cccuiiiiiiiieiieie et 133
<subsystem>:NAVigation:SIMUIatioN:DATE.........cc..oiiiiiiiiie et sneeas 125
<subsystem>:NAVigation:SIMUIatioN: TBASIS. ......cc..iiiuiiiiiiie ittt s 125
<subsystem>:NAVigation:SIMUIation: TIME..............coiiiii e e 125
<subsystem>:NAVigation:SIMUlation: TOWEEK..........c..ooiiiiiiieiiie e 126
<subsystem>:NAVigation:SIMUlation:WNUMDET..............coiiiiiiii e 126
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<subsystem>:NAVigation: TCONVersion:<GNSS>:AONE..........ccccooiiiiiiiiiieiie e
<subsystem>:NAVigation: TCONversion:<GNSS>:AZERo....

<subsystem>:NAVigation: TCONVersion:<GNSS>:TOT.......ccccoeiiiiiiie et
<subsystem>:NAVigation: TCONVersion:<GNSS>:WNOT .........ccoiiiiiuiiiiiieiiie e sree s
<subsystem>:NAVigation: TCONversion:GALIIE0:AONE............c.coiiiiiii e
<subsystem>:NAVigation: TCONVersion:GALIIEO:AZERO............cccuiiiiiiiiieie e
<subsystem>:NAVigation: TCONVersion:GALIEO:TOT ........ccouiiiiiiiieaieeiie et
<subsystem>:NAVigation:TCONversion:GALileo:WNOT...
<subsystem>:NAVigation:TCONVersion:GPS:AONE...........ccooii e
<subsystem>:NAVigation: TCONVErsion:GPS:AZERO.........ccoiiiiiiiiieie et
<subsystem>:NAVigation: TCONVersion:GPS:TOT.......c.ccoiiiiiiiiiiieie et
<subsystem>:NAVigation: TCONVersion:GPS:WNOT .........ccociiiiiiiiie e
<subsystem>:NAVigation: TCONVersion:LEAP:DATE............cootiiiiiie ettt
<subsystem>:NAVigation: TCONversion:LEAP:SEConds...

<subsystem>:NAVigation: TCONVersion:LEAP:SIGN..........ccociiiiiiiiiie it
<subsystem>:NAVigation: TCONversion:LEAP:SLSTransition[:STATE].......ccccerueiriiirriiriieie e 137
<subsystem>:NAVigation: TCONVersion:LEAP:SYNC.........cccoiiiiiiiiiieie et 138
<subsystem>:NAVigation: TCONVersion:UTCSU:AONE...........cooiiiiiiiiii e e 136
<subsystem>:NAVigation: TCONVersion:UTCSUIAZERO..........c.ccoiiiiiiiiiiieiie e 137
<subsystem>:NAVigation: TCONversion:UTCSu:DATE... 137
SSUDSYSTEMSIPDOP......c ittt ettt e he et e e et bt e e e ab et e e aas bt e e e sbe e e e e abe e e e anbe e e e e anbeeeeanneeeaas 145
<suUbsystem>:POWErINTREIGPS:CAP...... .ottt ettt e et e e e e nnneeeeeae 156
<subsystem>:POWer:INTRa:GPS:PSTaNard.............oiiiiiiiiiiiiie ettt e e 156
<subsystem>:POWEer:INTRa:GPS:PZERO.........ccccoiiiiiiiiiiietee e 155
<subsystem>:POWerINTErCAETDET..........oo et 155
<subsystem>:POWer:INTer:CARCA ..155
<subsystem>:POWer:INTEr:PSTandard............cccouiiiiiiiiiiieee et 155
<sUbsysteM>:POWEIINTENPZERO. ........coiiiiiii ettt 155
<SUDSYSEM>IPOWEIIMODE.........coiiiiiii ittt b ettt sat e et e bt e et e e ab e e naneebeeenneas 153
<SUDSYSEM>IPOWEIREFEIENCE. ...ttt bbbttt sb et e st e e s 153
<SUDSYStEM>POWEISREFEIENCE. ...ttt ettt be e st snneas 154
<subsystem>:POWer:TOTal .
SSUDSYSEEMZIPRESEL. ..ottt ettt et e e bt e s et e e bt e enb e e sab e e bt e enbeesneeanbeeenbeesnseanneas
<SUDSYSEM>IPREFIEOUENCY.....coiiiiiiiiiiieie ettt ettt e et e e e s b bt e e s ab e e e e e aabe e e e ebeeeeeenbneaeaaes 115
<SUDSYSEM>IRFBANG. ... ...ttt ettt e e s et e e e ab e e e eabe e e e e ante e e e ebneeeeaas 115
<subsystem>:RT:<GNSS>:SVID<Ch>:AZIMULH..........coiiiiiiiiii e 191
<subsystem>:RT:<GNSS>:SVID<Ch>:ELEVaAtioN...........ccccooiiiiiiii e 192
<subsystem>:RT:<GNSS>:SVID<ch>:TAP<us>:POWer:ABSOIUtE...........cccerriiriiiiiiieeee e 194
<subsystem>:RT:GALIile0:SVID<Ch>:AZIMULN.......c..coiiiiiiii e 191
<subsystem>:RT:GALile0:SVID<Ch>:ELEVAtioN........cccociiiiiiiiiiii i 192
<subsystem>:RT:GALileo:SVID<ch>:TAP<us>:POWer:ABSOIULe............cccecuiiriiiiiiiiicee e 194
<subsystem>:RT:GLONass:SVID<Ch>:AZIMULH...........cccciiiiiiiiiii e 191
<subsystem>:RT:GLONass:SVID<Ch>:ELEVaAtioN..........ccccceiiiiiiiiiieie e 193
<subsystem>:RT:GLONass:SVID<ch>:TAP<us>:POWer:ABSOIULE............ccceeriiriiiiiiiiie e 194
<subsystem>:RT:GPS:SVID<Ch>:AZIMULN........ccooiiiiiiiiie et 191
<subsystem>:RT:GPS:SVID<Ch>:ELEVAtION. ........ccoiiiiiiiiieie ettt 193
<subsystem>:RT:GPS:SVID<ch>:TAP<uUs>:POWErABSOIULE. ........ccoeiiiiiieiiiiiiee et 194
<SUDSYSEM>IRTIHWTIME. ...ttt et et e e st ee e s b e e e e s anb e e e saneeeeaaneeeeannneeeaas 191
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<subsystem>:RT:OCONSIEIAtION. ..ottt
<subsystem>:RT:RLOCation:COORdinates:DECimal.
<subsystem>:RT:RLOCation:COORINGIESIDMS.........cooiiiiiiiiiiie e
<sUbsyStemM>:RT:SCONSLEIAION. .......cccuiiiiiiii ettt
<SUDSYSEM>ISATEIIEICOUNL......ouiiiiiiiiee ettt ettt et e e bt e sbeeenbeesneeebeesane s
<subsystem>:SATEllite:GRTPIOJECHON. .......cc.uiiiieiii ettt ee e s
<sUbsystem>:SATEIlItE<SI>ICACRALE. ..ottt
<subsystem>:SATellite<st>:CPHase
<sUbSystem>:SATEIte<SISIDSHIML..... ..o et
<subsystem>:SATellite<St>DURALION........coouiiiie et e e e anee e
<subsystem>:SATEllIte<SI>IFNUMDBET.........cccooii et
<subsystem>:SATellite<st>:FREQUENCY..........cciiiiiiiiii et
<subsystem>:SATEllIte<St>IICPHASE. ... e
<subsystem>:SATellite<st>:MODulation...
<subsystem>:SATEllIte<St>IPCRALE. ........ceoiiiiiie e
<SUDSYStEM>:SATEIIE SIS IPOWET ...ttt
<subsystem>:SATellite<st>:POWEIRSIGNAL..........c.coiiiiiiii e
<SUbSYStEM>:SATEIlIE SIS IPRANGE. .....coitii ittt eanneas
<SUDSYStEM>:SATEIlItE <S> IPRBIGS. ....c..eiiiii et e b et
<subsystem>:SATellite<st>:SCRate...
<SUDSYStEM>:SATEIESSESISIGNGL. ...ttt st e e e e an e e ebneeeenes
<subsystem>:SATEllIte<St>ISTANIANG. .........eiiiiiiii et e et e e e e sneaeeeene
<SUDSYStEM > S AT Ol eSSt IS T AT . .. ettt e e et e e e at e e e s et e e e satbee e ebbeaeenneeeanes
<SUDSYSEM>:SATEIIE SIS ISVID.......eiiiii ettt
<subsystem>:SATEllIte<St> TSHIf........c..ooii e e
<subsystem>:SEMask
<SUDSYStEM>:SETTINGICATAIOF. ... ettt ettt ettt ettt ettt sae et e san e b e e aaee s 116
<SUDSYStEM> SETTINGIDELETE......cueiiiiiiiiee ettt ettt b e s 118
<SUDSYSEM>ISETTINGILOAD.....coiiiitit ittt ettt et sb et et e et eebe e et e e eabeenaeeeneas 117
<SUDSYStEM> SETTINGISTORE. ..ottt ettt sae et eb e sane s 117
<SUbSYSteM>:SETTING:STOREIFAST ...ttt bbbt et e b e snteesnneas 117
<subsystem>:SMODe
<SUDSYSEM>ISPOTINHOTIME. ... ittt ettt b e et e e et e e sbe e et e e enbeesneeanbeeenbeesnneenneas 190
<SUDSYSEM>ISPOTIUPDALE......cc.uiiitiieiie ettt ettt et et e e bt e st e e s tb e e eabeesneeebeeeaaeeanseeanneas 190
<SUDSYStEM>:SPREAAING[:STATE]. ... eeiieiiiee ettt e et e e e e be e e e e sateeeesbneeeenes 144
01 V) (=T Bt N = TP UP PPN 114
<SUDSYSEM>ISVIDISGNSSZILIST ...ttt b et nre e e e 134
<SUDSYSEM>:SVID:GALIEO:LIST ...ttt 134
<SUDSYSEM>ISVIDIGPS:LIST ... ettt ettt et e et et e te e e eneenneenee e 134
<subsystem>:SVID:SIGNALICOUPING.......cccutiiiiiiiiiiteiet ettt ettt e et e sneen 151
<subsystem>:SVID<Ch>:<GNSS>IMPATRISTATE. ......eiieieieeieeeere ettt see s 140
<subsystem>:SVID<ch>:<GNSS>:MPATHh:TAP:COUNL.........ceeiieiiiiiesiee et 140
<subsystem>:SVID<ch>:<GNSS>:MPATh: TAP<US>:CPHAESE........ccceeriiiiiiiiiiteiiie et 141
<subsystem>:SVID<ch>:<GNSS>:MPATh: TAP<US>:DSHIift..........ccociiiiiiiiiiiiieecie e 141
<subsystem>:SVID<ch>:<GNSS>:MPATh: TAP<SUS>POWET.........cccoiiiiiiiieiiie ettt 141
<subsystem>:SVID<ch>:<GNSS>:MPATh: TAP<US>:TSHIft........ccooiiiiiiiiiiiee e 142
<subsystem>:SVID<ch>:<GNSS>:NMESsage:PAGE:COUNTL..........ccccoiiiiiiiiiiiieiiee e 159
<subsystem>:SVID<ch>:<GNSS>:NMESSage:PRESE!..........ccoociiiiiiiiiiiiie e 159

|
Operating Manual 1173.1427.12 — 05 226



GPS, Assisted GPS, GPS P-Code, Galileo, GNSS, GLONASS List of Commands

<subsystem>:SVID<ch>:<GNSS>:NMESsage:PROJECL...........cccccriiiriiiiiieriic e
<subsystem>:SVID<ch>:<GNSS>:NMESsage:RTPRojection..
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CIC.............ccccooeiririiniiiniiennenn 161
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CIS.............cccccerriiiiniiriniieiinennn 161
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CRC............cccccccernieniiininriiennnns 162
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CRS............cccccceiiiiniieniennceennn 162
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CUC............ccccecerririiianirriienennn 163
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:CUS
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:ECCentricity............cccceererrrrnnies 163
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:IDOT..........ccccceeiiiiriiniiereniiieees
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:IZERO.............cccccecverriiirinnnncen.
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:MZERO.............cccccceervririnrnncen.
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:NDEL{a............cc.cccceceerrrrrncrnnnn.

<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:ODOT...
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:OMEGa
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:OZERGO..............cccceeriiriririennnnn
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:SQRA...........cccocerirriinirninrnenn.
<subsystem>:SVID<ch>:<GNSS>:NMESsage[:PAGE<us>]:EPHemeris:TOE.............ccccevviiiiiiniiniiiennn.
<subsystem>:SVID<Ch>:<KGNSS>ISIGNAL........cccuiiiiiiiiieie ettt beesneeesneeas
<subsystem>:SVID<ch>:GALileo:MPATh:STATe
<subsystem>:SVID<ch>:GALile0:MPATh:TAP:COUNL.........ooiiiiieeii ettt
<subsystem>:SVID<ch>:GALileo:MPATh: TAP<US>:CPHASE..........coiiiiiiiiiiiie e
<subsystem>:SVID<ch>:GALileo:MPATh: TAP<US>:DSHIft...........ccceriiiiriiiiieniece e
<subsystem>:SVID<ch>:GALileo:MPATh: TAP<US>:POWET.........cccccuiiiiiiiiiie et
<subsystem>:SVID<ch>:GALileo:MPATh: TAP<US>:TSHIft.........ccccoiiiiiiiiiiiiee e
<subsystem>:SVID<ch>:GALileo:NMESsage:PAGE:COUN!...
<subsystem>:SVID<ch>:GALileo:NMESSage:PRESEL...........ccccooiiiiiiiiiii e
<subsystem>:SVID<ch>:GALile0:NMESSage:PROUJECK...........cooiiiiiiiiiiiiii et
<subsystem>:SVID<ch>:GALileo:NMESsage:RTPROJECHON. .........ccouiiiiiiiiiiiie e
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CIC............ccccoiriiiiiienienniiennn
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CIS............ccccooirniiiniiiniinniienennn
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CRC....
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CRS............cccocoeiiiiiiniininiieainnn

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CUC..............cccociriiiiiniiniiinennn.

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:CUS..............cccccniiiiiiiiniiiineeenns

<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:ECCentriCity.............ccccceerirrrrrrnnns 163
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IDOT...........ccccccevriiiiiiiiiiiiieienn 164
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IODA...........cccccooiiriiiiniecriicenneen 164
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IODNav............ccccecuverniieriicrnnenn. 165
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:IZERO............ccccccocveriiriiinicennnn 165
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:MZERGO............ccccocoveruiirirnncennnn 165
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:NDELta............ccccccceeriiirriienincnn. 166
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:ODOT...........ccccovurrieeiieenienrieinns 166
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:OMEGa...........c..ccceervernuenriueennnnnn 166
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:OZERoO............cccccceevvierrenriieennnnnn 167
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:SISA..........ccccoiiiiieniieiieenceeen 167
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:SQRA..........ccccoeiiiiniiiniiinieen 167
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:EPHemeris:TOE.............cccoooiiiniiiiiiiineniieene 168
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<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:AF<S2US0>..........cccemvuiiriiieiniiirieenneenn 168
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:BGD
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAV:ESADVS..........ccccceriiiiiiiiinie e 169
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<us>]:FNAVESAHS............cccoiiiiiiiiiiiiecee e 169
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<US>]:FNAV:K.......ccccoiiiiiiiiiieiie e 169
<subsystem>:SVID<ch>:GALileo:NMESsage[:PAGE<US>]:FNAV:TOC........cccccoiiriiiriiieeiie e 170
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